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Elements of the PRACTICE of Chymiſtry, 


PART I. SECTION III. 
Of Operations on the Semi- metals. 
| char. I. Of Antimony. 


1. PROCESS. » To ſeparate Auen from its Ote . 


2. The common Regulus of Antimon. . 
3. Regulus of Antimony precipitated '2 Metals 5. 
4. The Calcination of Antimony — 
5. Calx 6f Antimony reduced. to a Regulus 1 


6. Antimòͤny calcined with Nitre. Liver of Antimony. 

' ' Crocus Metallorum 8 

7. Another Calcination of 3 with Nitre. 
Diaphoretic mer Materia 


3-6 Antimony | - | 
8. Calx of Antimony EE IT „VV 
by Kermes Mineral : 23. 


10. Regulus of Antimony diſſolved i in the Mineral 


Acids 27. 
11. Regulus of Antimony cotubinel with the Acid of 
Sea ſalt. Butter of Antimony. Cinabar of Anti- 
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mony IDs. 
12. Butter of Antimony decompounded by means of 


Water ny Pulvis Algaroth, or e "IS 
The Philoſophic Spirit of Vitriol 


13. Bezoar Mineral. The Bezoartic Spirit of Ne 


tre 5 39. 


14. Flowers of Antimony 44. 


15. Regulus of Antimony converted into W 45. 
HAP. II. Of Bi iſmuth, 


I. PROCESS. To extract Biſmuth from its Ore 47. 


2. Biſmuth diſſolved by Acids. h of 3 
Sympathetic Ink . 50. 
chAP. III. Of Zinc. 
1. PROCESS. To extract Zinc from its Ore, or Cala- 
mine RES eee” ns 57s 
2. To ſublime 2 into Flowers „ 
; A 2 15 . 
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5 Ts combine Zine with Copper. Bras Jae! 

Metal, &c. F3 be 63. 

4. Zinc diffolved ! in the Mineral Acids 5 871 
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I, PROCESS. To extract Arſenic from its matrix. Zafre 


or Smalt 70; 
2. To ſeparate Arſeme from Sulphut 76. 
3. To give Arſenic the Metalline Form. Regulus * 
Arſenic 
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4 To diſtill the Nitrous Acid by the interpoſition . 
Arſenic. Blue Aqua Portis, An new Neutral Salt of 


- Arſenic © . 3 84. 
F. To alkalizate Nitre by Arſehic 7 8 0 87. 
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SECTION E Operations on unfermented 1 AR | 


XA > bs. Of the Subſtances obtained From V. . by 
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tion of that Salt n 91. 
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I preſſion | CO e 97. 

n ws II. Of the Sulfance hinted from 7 exctable by 

riture 5 

1. PROCESS. To make the Extract of 4 Plant by Tri- 

turation „ 99. 

2 Fo extradt 2 Seeds and Kernels, by Tritura- 
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0 enar. III. C/ Operations on Hat Oils © 5 

I PROCESS: To attenuate Fat Oils; aft d chänge their 

nature, by expoſing them to the TI of fire, and 

ALQiſtilling them N wy 107. 

2 To combine Fat Oils with Acids, The decompo- 

ſition of this combination 112. 


PE To':combine Fat Oils with Fixed? Altalis. Hard 


ar LS and Soft Soap. The' decompoſition of Sap” 114. 


gy To combine Fat Oils with Sülphuf 121. 
To combine Fat Oils with. Jad, and the Calxes 
of Lead. I he Baſis aff The decompoſi- 
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THAP. 4 8 the 8. ul/tances obtas ed from Vagetables 
dꝛoith a ben of heat not excealing that of boiling 
Water, ... 

1. PROCESS; "42 N from Plants, by diſtilling chem 
with the mean degree of heat between freezing a 
bioiling water, a liquor impregnated with cir Pin 
n ile of, Gon 25. 
2. To extract the Fat Oils of, Plants by Decca, * 

boiling water. Cacao- utter | 


3: To extract the Eſſential Oils of Pfants b an 
lation with the heat of boiling water. Diflilled 
130. 
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yy AP. VI. Of, the e, Hab ane, "Fai from” Peghtables 


y means of a graduated heat, from that 'of boiling 


 Swatery, ta the firongeft Yo! can be opplied" ta "them it 


© cloſe. veſſels. . Wo? 
hs: 1 PROCESS: 92 ana yze vegetable ſubſtances that yield 
neither a Fat nor an ſſential Oil: inſtanced' i in 


Guaiacum- Wood 16. 


20 analyze a "vegetable füßltance Abich⸗ yields the 
ſame principles as are obtained from Anitnal matters : 


: WE inſtanced i in Muftard' ſeed | 176. 
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A VII. of 93 Ss Subſtances obtained fen Pegetables 
| by Combu 8 


1. PROCESS. T o procure. a Pike” Cluftic,*Alkaline 
Halt from a vegetable ſubſtance, by burning it in oo 


ra: open air 
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2. To procure, che Fixed Salt of a Plint, by e 


1 . after the manner &T zehenlus Seb 180. 
| | > 2 20 


E C's 


* 
— 
5 


» 
1 * 
— —ä—m4ZůH — 1 no 
CEOS 02 EY — — — — e — 
Wn "I 


Yu, cConTENTS 
<4; To render Fixed Alkalis very Cauſtic by means of 
Lime, The Cauſtic Stone N 198.1 be 
4 The Analyſis of Soot © I92: 
cHAp. VIII. The Analyſes 0 ſeme e Haha be- 


Luonging to the Vegetable Kingdom. 
I. PROCESS, Analyſis of the Native Balſams : inſtanced 


in Turpentine 196. 

>. The Analyſis of Reſins.: inſtanced in Benjamin. 
The Flowers and Oil of Benjamin / 200. 
Reflections on the Nature and Properties of Cam- 
phor 203. 

3. The Analy gs of Bimini: itiſtanced in Amber. 
e :The Volatile Salt and Oil of Amber "ROSS 
4. The Analyſis of Bee's Wax, and ſuch Oily Com- 
pounds as are analogous to it 212; 
5. The Sicchatine j Juices of Plants analyzed: inſtanced 
Honey _ "TOYS. 

6, Burn) ſubſtances analyzed: inſtanced in Gum 
Arabic a 218. 


8 E CT I © N IT: Of Opttatioii on F ermented 
Vegetable Subſtances; + Fo 


char. I. Of the Product of Spirituous en 
I. PROCESS. To make Wine of Vegetable Subſtances: 

that are ſuſceptible of Spirituous Fermentation 220. 

2. To draw an Ardent Spirit from ſubſtances that have 
undergone the Spirituous F ermentation. The Analy- 
ſis of Wine | 226. 

3 To dephlegmate Spirit of Wine by the means of 

F Fixed Alkalis, - Spirit of Wine analyzed 234 
chax. II. Spirit of Wine combined with different Sub- 
| ances. 

e, To combine Spirit of Wine with the Vi- 
triolic Acid, This combination decompounded:- Ra- 
bel's Water. Ether. Sweet Oil of Vitriol. Hoff- 

man's Anodyne Mineral Liquor 2239. 

2. Spirit of Wine combined with Spirit of Nitre. 
Sweet Spirit of Nitre 255. 

3. Spirit of Wine combined with the Acid of Sea-falt. 
Dulcified Spirit of Salt 261. 

+ Oils, or Oily matters, that are ſoluble in Spirit of 


Wine, 9 from Vegetables, and diſſolved, by 
| means 


— 


—_— CB: 7 r „41 —— rt Gr 2— 2 — * ca 
7 oy W Lt wil; * * * 
N N * 9 6 n 7 


CONTENTS at 


means of that Menftruum. Tinctures; 3 1 


Varniſhes. Aromatic Strong Waters 263. 

| chr. III. O Tartar. | 
x. PROCESS. Tartar analyzed by diffilation. The Spirit, 
Oil, and Alkaline Salt of Tartar -- . 270. 


= 


Tartar ' 


char, IV. 2 of * anbind with ſeveral ſubs 


-  flances. .. 


1. PROCESS: Cryſtal of T: artar 3 with Abſor- 


bent Earths. Soluble Tartars 2 6. 
2. Cryſtal: of Tartar combined with Fixed Alkalis. 


The he Vegetable Salt. Saignette's Salt, The decom- 


poſition of Soluble Tartar . _ 282. 
3 Cryſtal of Tartar combined _ Iron. Ch 

Pro key Tartar. » Tincture of Steel with. Tartar. 

. Soluble Chalybeated Tartan 28288. 
4. Cryſtal of Tartar combined with the reguline part 


of 5 59 5 Stibiated or Emetic Tartar 296. 


2 V. Of the Product of Acetous Fermentation. 
I. PROCESS, Subſtances ſuſceptible of the Acetous F er- 


jr mentation turned into Vinegar. 300. 
2. To concentrate Vinegar by Froſt _ $1. 
3. Vinegar analyzed by Diſtillation | r 


cas VI. The Acid of Hale, combined with di erent 
Suh ſtances. 
I. PROCESS, The $2 of Vinegar combined with Alka- 
line Subſtances, Foliated Salt of Tartar, or Re- 


generated Tartar. Decompoſition of that Salt 314. 
The Acid of Vinegar combined with Copper, Ver- 


. Cryſtals of FOE: This combination de- 
compounded. Spirit of Verdegris 318. 
Ke The Acid of, Vinegar combined with Lead. Ce- 


ruſe. Salt or Sugar. of Lead, This e . 


diecompounded 
CHA 15 VII. Of the Putrid Fermentation of Vigo . 
-  flances, 


I. PROCESS, The Putrefaction of Vegetables _ 327%. 


2. Putrefied Vegetable ſubſtances analyzed 331. 


PART III. Of Operations o on n Animal Sate, 


c e, 7 Opondigerd bg | 
1, PROCESS, Milk ſeparated into bins: Curd, and 


Whey: inſtanced in Cow's Milk EE: 
2, Dut- ] 


rr — —— nt 


2. The Depuration of Tartar. Cream and OH = 5 


wii CON T E N . 8. ; 

5 Butter ana lyzed by diſtillation 338. 

5 3. The Cutd's Nik analyzed by, diſtillation | 3 
4. Whey analyzed 10 ne : 

ene, i Of the. Subſtances | which a an Hinal 


dy. 
1. PROCESS, Blood analyzed: inlaned in "Bullock's 
Rlobd ITY 9 USES >: of F "349: 
2. Fleſh anal 26d: inſtanced in Beef 1 
3. Bones analyzed: inſtanced in Ox-bones . 
4. Animal Fat analyzed: inſtanced in Nutten, Sucts 364. 
5. Eggs analyzed: ihſtancet in Pullet's E 3656. 
£ char. III. If Animal Extranents,” 
= .- I. PROcEss, Dung analyzed 1 ä 
drement. Mr. Homberg's 2 4 369. 
20. Human Urine analyzed 3280. 
g char. ee PIE 
I. PROCEsSs. Volatile Alkalis rectified andde ur: 
2. Volatile Alkalis combined with Acids. 
moniacal Salts. Sal Ammonjiaac 23289. 
3. Sal Ammoniac decompounded by Acids 396. 
4. Sal Ammoniac. -deconipontidel * of ffi Alkalis. 
Volatile Salt. _ The Febrifuge Ivius '* 398. 
8. Sal Ammon roc r bſorbent Earths | 
=” and Lime, Yo'89 it of el —— Fixed 
2 Sal Ammbm&= "OT: : f Lime: Hell og 214 4 „8 401. 


WT Volatite \kat=eembined- with oily matters. A 
N Of 5 NA 17 A , Tm alan 8 

Volstile ON e tic Salt, . Tg 1 
3 n 2 g # 3 4 : 14 ) 8 : 


fo 
& 
1 SIE 
_— 
- 
* 
* 
. 1 „ » 
LAY 2 
WY 
4 + + 
Ran þ 
4 gy * 
SD a 
. 
* 4 
— 3 
» 
* - p A 
\ 4 > # +4 - 
8 f 
EX " * 
£1 * "I 2 
* ? 3 L 
* 
* SY g 1 J * A 4 
N & 3 1 2 
/ 
4 . 
> . 
* 1 P * 
” g 1 * 5 4 J 7 
* 1 * 
— * 8. * : #* 
7 — wa þ 7 


CCC 


; * 1 F- 
* * - = * 
ef * * 5 


ELEMENTS 


or tas | 
PR A CT! CE of CrtyatrsrRy: : 


PART 1. SECTION III. 
1 14 ſpars on the Sear-MarALs, 


. 8 ; * 

o * 1 7 * 

' 91 ” : We -—_— 14 
2 * 11 
| A P 1. ** 
N - 
1 1 
a + . * 
4 =* g . . 
* 

Las * * 8 FRE A — s TY OY 238 * 
* 1 e 2 * * * * 2 87 %{ * — — A, 2 

aff 


B R. 0 CE 5 8 1 . 
45 ſeptrate Atimany from its Ore bh Fuſion. 


Av drilled ſome ſmall holes, of about 


two lines diameter, f in the bottom of a cruei- 
4 ble, put into it your Antimonial ore broken 
intò little bits, about the ſize of a hazel 


nut; lute on its cover; ſet the crucible thus pre- 
pared i in the mouth of another crucible, and cloſe. 
the joints with lute. 


Fe the diſtance of half a foot from this compound 


veſſel place bricks all round, ſo as to form a fur- 
_-nace; the ſides of which muſt riſe as high as the 5 
brim of the uppermoſt crucible; | 


Loet the bottom of this furnace be filled with IO] ; 


85 vp to the top of "EF lower erucible, and the reſt of 


Vor. II. B „ - 


* 


2  ELEMENTs of the 
the furnace with lighted coals. | Blow the fire, if it 
be neceſſary with bellows, till the upper crucible 
become red. Keep it up in, this degree for about a 
quarter of an hour. Then take your veſſels out of 
the furnace, and you will find the Antimony col- 
lected in the bottom of the lower crucible, having 
run Wa the holes of the upper one. 
ERTL 
Tux ore of Antimony is one of the moſt fuſible: 
it always contains a great deal of Sulphur, and can- 
not ſuſtain a fire of an 16 force without being diſſi- 
parted into vapours. It requires no additament to 
flux it: for it is not neceſſary, on this occaſion, 
that the earthy and ſtony matters mixed therewith 
be brought to fuſion.” It is ſufficient that the Anti- 
monial part be melted; which, as ſoon as it be- 
comes fluid, is carried by its weight to the lower 
part of the crucible. Thus it is ſeparated from all 
heterogeneous matters; which are left in the upper | 
crucible, while it paſſes through the holes in its 
bottom, and forms 4 maſs in the iwer 
The precaution of cloſing all the apettures· of 
both crucibles is neceſſary, on account of the vola- 
tility of this mineral: and that the Antimony, 
when once melted, may not continue expoſed to a 
great heat, it is Wale to run down into a veel fur- . 
rounded with aſhes only, and by that means very 
little affe&ted with heat; aſhes being one 'of wr 
| TRE mediums ar eee en on 5 
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2 27 4 common Regulus of. Ne” 


ED CE crude Antimony to e e Mis 
it r three fourths of. its Weight: of; 5 
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hot in the fire, throw a ſpoon- full of your mixture, 
and cover it. There will be a very conſiderable de- 
tonation. When it is over, throw in a ſecond ſpoon- 
full of your mixture, and cover the crucible as be- 
fore: this will produce a ſecond detonation: Go 
on thus, till you have thrown in all your mixture. 
When the whole has - thus fulminated, :evtads 
the fire ſo as to bring the matter into fuſion; that be- 
ing done, take the crucible out of the furnace, 
and immediately pour its contents into an iron cone 
heated and greaſed with tallow. Strike the floor 
and the cone ſome gentle blow with a hammer, to 
make the Regulus precipitate; and when the mat- 
ter is fixed and cold, invert the cone and turn it 
out. You will ſee it conſiſt of two diſtinct ſub- 
ſtances; the uppermoſt of which is a ſaline ſcoria, 
and the undermoſt the reguline part. Strike this 7 
maſs a blow with a hammer, in the place where 
theſe ſubſtances join, and you will by this means 
ſeparate the ſcoria from the Regulus; the latter of 
Which will have the form of a metallic cone, on 
whoſe baſe e will obſerve the Ae of a e | 
ſtar. | 
OBSERVATIONS. | 
ATN x- though ſeparated by a mes — — 
| Ri the carthy and ſtony parts of its ore, muſt ne- 
vertheleſs. be ſtill conſidered as an ore, on account 
of the great quantity of Sulphur it contains, which 
mineralizes the metalline part or Regulus. There- 
fore if you deſire to have this Regulus pure, you 
muſt ſeparate 1 it from the Sulphur that is combined 
with it. This may be done ſeveral ways. The 
method above propoſed is one of the readieſt and 
eaſieſt, though not alogerher. _ from inconve- | 
MIGRAINES, as we ſhall new. | | 
The Salt-petre in the mixture Fe by 
means of the Sulphur of the Antimony, which it 
N. A and from which it ſeparates the regu- 
B . | v6: 
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3 ROK of 2he 3 
Ine 1 ha leſt ic ſnould alſo conſume, tin of 


the phlogiſton which gives the regulus its metalline 


form, Tartar is added; becauſe it contains: a t 
deal of inflammable matter, and ſo is capable of 
turniſhing enough for the detonation of the Nitre, or 
rather for reſtoring to the metallie earth of the An- 

timony the ee a _ be een eee w 4 


the Nitre. 
If we oonfider what mes: in this 8 we 
mall ſoon be convinced chat a great deal muſt be loſt 


1 in it, and that we do not thereby obtain near the 


whole of the Regulus that the Antimony is capable 
of yielding: for 1. the Regulus of Antimony: be- 
ing a volatile ſubſtance, much of it muſt be diſſipa- 
ted during the detonation; and ſo much the more 
as the detonation is frequently repeated, and con- 
tinued for a conſiderable time. The flowers that 
may be collected by preſenting cold bodies to the 
ſmoke that riſes in the operation, and which may 
be reduced to a Regulus by the addition of a phlo- 
giſton, ſufficiently prove what is here advanced. 
2. All the Sulphur of the Antimony is not con- 


ſumed by the Nitre on this occaſion; and more-+ 
| —_— the Acid of that part thereof which.is burnt, 


uniting with ſome of the Alkali produced by the 
deflation: of the Nitre and Tartar, forms a Vi- 


triolated Tartar, which meeting with. a ſufficient 


tity of phlogiſton in the mixture produces new 


mak Now this Sulphur, Whether not con- 


ſumed, or re- produced, in the operation, combi- 
ning with the Alkali forms a Liver of Sulphur; 


2 . 


2 


0 
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and that diſſolves part of the Regulus, which by 
this means remains confounded with the ſcoria. 
The proof of this is, that, if the ſcoria be mixed 
with filings of iron, and fuſedꝭ a ſecond time, you 
will find at the bottom of the crucible a button of 
Regulus, Fhich it contained, and which is ſepa- 
rated 3 1 the — the Iron. 


PRACTICE of CHYMISTRY. L - 


We ſhall ſay more on this ſubject in the proceſs for 
making the Martial Regulus, which immediately 
follows this. If, inſtead of melting the ſcoria with 
iron filings, we pulverize it, boil it in water, and then 
pour an acid into that water; the liquor will in- 
ftantly-grow'turbid, and a Sulphureous Precipitate 
will Kall, commonly called the Golden Sulphur of An- 
timony; which is nothing elſe but common Sulphur 
ſtill combined with ſome particles of the Regulus: 
a new proof of what we advanced concerning the 
Production of Liver of Sulphur in this operation. 
As Regulus of Antimony is of no great value, 
the loſs ſuſtained in this proceſs is ſeldom regarded. 
However, we ſhall have occaſion, in the ſequel, to 
point out a method of e this ae with 
leis eee ee oh | 5 
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410 of Antimany Preci pitated by Metals. 


Tone part of ſmall iron nails into a crucible, , 
and ſet it amidſt burning, coals, in a melt- 
fg ee When the iron is thoroughly red- 
hot, and begins to grow white, add thereta little 
by little, and at ſeveral times, two parts of crude 
Antimony i in powder. The Antimony will imme - 
cbately flow and unite with the Iron. When the 
Antimony 1 is entirely melted; add thereto, at ſeveral 
times, the fourth of its weight of pulverized Ni- 
tre: a detonation will enſue, e the rr e 
Will bein fut. 

After you have kept the matter in his 8 
N ſome minutes, pour it into an iron cone, firſt. 
heated and tallowed. Strike the ſides of the cone 
With a hammer, that the Regulus may fall to the 
bottom; and, when all is cold; ſeparate it from the 
boris oy" a blow ns 4 hammer, Melt this firſt. 

ene * 


3 ET ZUM of the 
Regulus again in another crucible, adding a fourth 
part of its we ight of crude Antimony. Keep the 
crucible cloſe ſhut, and give no more heat than 1 .. 
neceſſary to melt the matter. When it is in perfect 
fuſion, add to it at ſeveral times, as you did before, 
the ſixth part of its weight of pulverized Nitre; 
and, in half a quarter of 7 an hour after this, pour 
the whole into a cone as you did the firſt time. 
Laſtly, melt your Regulus over again a third or 
even a fourth time, always adding a little Nitre, - 
which will detonate as before. If after all theſe - 
fuſions you pour the Regulus into an iron cone, 
you will find it very beautiful, and the ſtar well 
formed: it will be covered with a ſemi-tranſparent, 
lemon coloured ſcoria. This ſcoria is , 
acrid and cauſtic. 


OBSERVATIONS JO 


Db Regulus of Antimony unites very rea- 
dily with Sulphur, and is Hayy found combined 
therewith in the earth, we muſt not thence con- 
clude that it hath a greater affinity than other 
ſubſtances with that mineral: on the contrary, all 
=, he" metals, except Gold, have a greater affinity 

than this Semi-metal with. Sulphur. Hence i it fol- 
lows that all the metals, except Gold, are capable 

of decompoſing Antimony, and ſeparating | the ſul- 
| phureous part from the metalline; ſo that, inſtead. 
of employing Iron, as in our procels, Copper, Lead, 
Fin, or Silver, may be uſed, and a Regulus ob- 
tained by means thereof. | 

"But as Iron is, of all the metall ne ö 
chat which hath the greateſt affinity with Sulphur, 
it is on this occaſion preferred to the reſt. And 
from hence two advantages ariſe ; the firſt 18, 
that the operation is performed ſooner and with 

reater eaſe; the ſecond, that the Regulus 18 purer, 
end ane leſs of the e metal. For it 

f 18 


* 
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18a general rule, that, when one metallic ſubſtance i * 
employed to precipitate another, the precipitated 
ſubſtance is always a little adulterated by the ad- 
mixture of ſome particles of the precipitant. Now, 
the greater affinity the precipitant hath with the 
matter united to that Which is to be precipitated, 
the leſs doth the precipitate retain of the preci * ü 

8 this proceſs the Iron melts very eaſily 
means of the union it contracts with the J 
which, as we obſerved before, hath the property 
of rendering this metal very fuſible, though of it- 

6 ſelf the ring. refractory of all. | 

The ſcoria found on the Regulus of the firſt fu-. 
ſion is a combination of Iron with the ſulphureous 
part of the Antimony. This ſcoria is extremely hard, 
and not to be ſeparated from the Regulus without 
ſome trouble. The Nitre added, being alkalizated 
and uniting therewith, renders it a little ſofter, and 

ives it the property of relenting in the air, Any 
Alken Salt may be ſubſtituted for the Nitre. 

The Nitre that is alkalizated in the operation, 
or the Alkali that is added, procures moreover 
another advantage; namely, that, by uniting with 
part of the Sulphur of the Antimony, it produces 
a Liver of Sulphur, which diſſolves the Iron, re- 

tains it, and hinders that which is not yet combined 
with pure Sulphur from uniting fo readily's with the. 
Regulus as it otherwiſe would do. „ 

5 aſtly, the addition of Nitre, or an Alkali, con- 
tributes greatly to promote the fuſion, to render it 
more perfect, and to procure a more e 

| precipitation of the Regulus. 

The ſecond fuſion which the Regulus is made to 
undergo! is intended to purify it from any mixture of 
Iron. When the freſn Antimony added on that 
occaſion comes to melt with the R. gulus, the Sul 
phur contained i in the Aae joins with the fer- 

ruginous parts in the Regulus; ind the Iron becom-+ _ 
ig gheer by this union is thrown up to the — 1 
B 4 0 =— 


of the matter. There ir forms a fort of forla, 
with which a gaod deal of Antimony is mixed; 
the Regulus not being wholly precipitated, becauſe 
there is not Iron enough in the mixture for that 
rpoſe. The Salt petre added here produces the 
Fan effe&t as in the firſt fuſſoo n 


4 1 . * 


But if, on one hand, the Regulus precipitated in 
the firlt fuſion be purified, by this addition of freſh 
Antimony, from moſt of the Iron with which it was 

alloyed ; on the other hand this ſame Regulus cannot 
be kept from re-unitingwith ſome ſulphureous parts. 
In order therefore to ſeparate it entirely from 
theſe, it muſt be melted over again once or twice 
more, and a little Nitre added each time, to con- 
ſume them by deflagration. But this cannot be 
done without conſuming alſo ſome of the very phlo- 
giſton which gives the Regulus its metalline form: 

- Whence it comes to Paſs that part of the Regulus is 
converted to a calx, which by means of the alkali- 
zated Nitre is turned into glaſs; and it is this glaſs 
which mixing with the ſcoria gives it the yellow co- 
Jour obſerved therein. This yellow colour may alfo 

be in part produced by ſome ferruginous particles, 

of which a [mall quantity always remains combined 

with the Regulus, notwithſtanding its former de- 
puration by Antimony.. 


* 


8. — 


« 4 
* 


It ĩs of no uſe to repeat the fuſions of the Regulus 
oftener than is above propoſed, or to add freſh Ni- 
tre with a view to conſume the Sulphur it may ſtill 
contain: for after the ſecond fuſion it contains none 
at all, and retains only the phlogiſton neceſſary to 
give it the metalline form. So that, by proſecu- 
ting the matter further, you would only calcine 
and deſtroy che Regulus te no manner of purpoſe, 
_ From what hath been ſaid it is plain that, even 
by this proceſs, we do not obtain all the Regulus 
which our Antimony is capable of yielding; ſeeing 
pare of it i dete e by: the fubions it mult neee 
E | | oy e w_ e "TTY ſarily | 


\ 
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farily 8 0 wich Nitre, in order to its purifica- 
tion. all give a proceſs for obtaining from 

55 ab. greateſt quantity of Regulus it can 
poſſibly be made to yield, after we have treated 
of its Calcination, which is in ſome ſort the” firſt 
EY il that mana 


BP R/O-GES So Ve. rooting,” 

_ The Calcination of Antimony, 1 

| ix an unglazed earthen veſſel, wider at top 
than at bottom; put into it two or three 
ounces of crude Antimony finely pulverized. Set 
khis veſſel over a weak charcoal-firè, and increaſe 
the heat till you ſee the Antimony begin to ſmoke a4 
little. Continue the fire in this degree, and keep 
inceſſantly ſtirring the Antimony with the ſhank of 

a tobacco pipe all the while it is upon the fire, 

I The powder of Antimony, which, before calci- 
nation, was of a brilliant colour inclining to black, 
will becomedull, and look like an earth. . When it 
comes to have this appearance raiſe your fire till the 
yeſſel be red-hot, and keep it up in this EF bag 
the matter ceaſe entirely to. 1 A a 


(OBSERVATIONS. 


18 EIEN EAI FIT : 
580 the Sulphur requires a much greater degree q 
of heat to carry it off. Now, as Regulus of Anti- 
mony itſelf is very volatile, a good deal of it would 
be diſſipated along with the Sulphur, if it were ex- 
poſed to the degree of heat neceſſary to carry off 
the Sulphur when the maſs is melted. . 

| ©» Therefore if it happen that the Antimony begin 
to melt during the calcination, which is eaſily per- 
ceived by its running into clots, it muſt be taken 
off the fire, and the clotted parts be again, pul- 

verized; after which the calcination is to be e 
Mo: with a leſs degree of heat. 

When the Antimony has loſt all its brightneſs, 
and is become like an earth, it is time to augment 
the degree of heat, in order to complete the calci- 
nation; becauſe the laſt portions of the Sulphur are 
the 81. difficult to raiſe. Moreover, the inconve- 
niencies juſt mentioned are not now to be appre- 
hended: for as the great fuſibility of the reguline 
part is owing to the Sulphur, what remains, after 

you have diſſipated the greateſt part of the Sulphur, 

is much leſs fuſible; and, as the redundant Sulphur 
of the Antimony cannot be driven off, without diſ- 
ſipating at the ſame time a good deal of the phlo- 
giſton neceſſary to metallize its Regulus, the mat-' 
ter that remains comes much nearer to the nature 
af a calx, than to that of a metalline ſubſtance ; 
and conſequently partakes of the nature of all me- 
tallic calxes, which is to be very fixed. 

Antimony may alſo be calcined by mixing with 
thar mineral an equal quantity of charcoal- duſt. 
As charcoal is incapable of fuſion, it preyents the 
Antimony : from clotting, as well as from loſing ſo 
much of its metallizing phlogiſton as it otherwiſe 
would: and hence it comes to paſs thar the calx of 
Antimony,, prepared in this manner, comes. nearer. 
to the nature of a Regulus, than that which is 
L without addition. N 1 


\PracTiCE of CurMisrTay. 1 tt 


"If you happen to raiſe the fire too much, in EY 
calcination with charcoal-duſt, the calx will be 
partly reduced to a Regulus, by means of the 
phlogiſton which the charcoal furniſhes ; and then 
the Regulus will be diſſipated in vapours, eſpeci- 
ally as this calx, which comes very near the nature 
of a Regulus, is not ſo fixed as that prepared with- 
out addition. For this reaſon it always continues 
Q Jokes even when it contains. no ſuperfluous. 

hur : and therefore you muſt not wait till it 

Bt to ſmoke before you put an end to your cal- 
e for you will loſe a great deal of it in va- 
pours. It is time to ſtop when the vapours that 
riſe from it, while it is moderately os do not IP. | 
of ae e ins | . 


PROCESS v. 0 
Calæ 1 Antimony reduced to a Regul, 5 


: TIX the calx of Antimony, which you intend - 
to reduce, with an equal quantity of black 
ap. 


This mixture will make a thin paſte. Put it 
little by little i into a crucible, previouſly made red- 
hot amidſt live coals. Thus let the ſoap burn till it 
cCaeaſe to emit any oily ſmoke. Then cover the cru- 
ciblez make the fire ſtrong enough to melt the mat- 
ter, and PAS. will hear it efferyeſce and boil. When 
this noiſe is over let the crucible cool, and then 
break it: you will find in it a beautiful ſcoria, 
marked with circles of ſeveral colours; and under 
that a button of Regulus, which is not yet quite 
Pure, and mult be purified in the following manner. 
Pound this Regulus, and mix it with half its 
weight of an antimonial calx as perfectly deſulphu- 
rated as poſſible. Put it into a crucible, and cover 
it: melt the whole, ſo that the furface of the melted 
matter may be. sern and uniform. Let the cru- 
cible 
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cible * and then break it: you. will find in it a 
Beautiful button of very pure Regulus, covered 
with a ſcoria having the appearance of an opaque 
glaſs, or a kind of greyiſh enamel, moulded on 
the finely radiated ſurface of the Regul Wc 


OBSERVATIONS: 


Or al the meralline calxes that- of Antimony i is 
moſt 'eafily reduced. Any matter that contains the 
| Phogiſton, even _charcoal-dult alone. is ſufficient to 
rocure it the form of a Regulus, without the ad- 
hr tion of any thing to facilitate its fuſion; becauſe 
this calx, which is not of itſelf altogether refractory, 
becomes {till more fuſible as it combines with t 
Phlogiſton, and approaches to the reguline ſtate. 
Though all inflammable matters are capable of 
procuring the reduction of the-calx-of-Antimony, = 
yet there are ſome with which the operation ſucceeds » | 
er and produces a greater quantity of Regu- _ 
Jus, than it, does with others. Fatty matters, 
joined with Alkalis, are thoſe which anſwer beſt in 
this reduction, as they do in moſt others. The 
black flux, for inſtance, is very proper. for this 
; purpoſe: but Mr. Geoffroy, who made many ex- 
periments on Antimony, found by repęated trials 
that black ſoap 1 is ftill fitter for it, and that a greater 
quantity of Regulus was obtained by its means, 
than by any other reducing flux whatever. The 
. proceſs here giyen is taken from one of the Me- 
moirs on this ſubject, which he laid. before. the 
F Academy of Sciences. 
Black ſoap is made of the byes ofia fixed Alkan. 
55 as pot-aſh for inſtance, With quick lime, in- 
' corporated by boiling with oil of int ſced, rape-ſeed, 
or hemp: ſetd, and ſometimes alſo with animal fat. 
The oily matters, contained in this reducing flux, 
are firſt burnt and charred to a coal in the crũcible. 
a Ag Joon: as £14 are NEW + to hls ſtate, the be 
| $14 
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_ Eible is covered, and the fire is encreaſed, till the 
matters melt. At that inſtant the reduction begins 
to take place; and the ee noiſe nn is 
an effect thereof. | 

The Regulus obtained by this Grſt: Fuſion is not 
yet very pure, being adulterated with the mixture 
of ſome unmetallic earth that was contained in the 
Antimony, and with a Pres of che calcarious 
ener of the ſoap. 

Mr. Geoffroy found that his Regulus was conta- 
miniacod with this ſubſtance, by putting it into wa- 
ter: for on that occaſion he obſerved a very briſſc 
c bullition about the reguline buttons, which ſome- 
times laſted above four and twenty hours; and on 
examining them with a glaſs, he diſcovered ſome 
little holes, imperceptible to the naked eye, 
through which the water entered, to unite with the 
lime retained in the internal parts of the Regulus, 
which having been re-calcined | 1n the operation re- 
And to be flaked. 

This Regulus may be — by ſimple fuſion, 
without any additament, becauſe the particles of 
lime, being lighter than thoſe of the Regulus, will 
be thrown up to the ſurface,” on which they will 
form a ſott'of ſcoria. But Mr. Geoffroy took no- 
tice that, in this caſe, the ſurface of the Regulus 

is never very neat; that it is always ſullied with a 
very adheſive ſcoria, and that no ſtar is formed up- 
on it. Beſides, the Regulus muſt be kept a — 

While in very thin fuſion, that the heterogeneous 
matters, which hinder the perfect re- union of its 

arts, may have time to riſe to the ſurface by their 
Te. But the longer the Regulus is kept in 
fuſion, the more of it evaporates, becauſe of its 
volatility. He was therefore GLENS £0 have re- 

73 courſe to other-means. 75 
We have in the proceſs deſcribed the method 55 

-which ſucceeded beſt with Mr. Geoffrey. It con- 
5 8 ſalts 
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ſiſts in melibg the Regulus over again, with the 


addition of a little freſn calx of Antimony 


thoroughly freed from its Sulphur. This calx be- 


ing in its nature eaſily vitrifiable, and combining 
with the earthy parts that deprave the Regulus, 
and which cannot be vitrified without addition, 
ſcorifies theſe matters, and with them forms the 


opaque glaſs, or kind of enamel which is found 8 


over the Regulus purified in this manner. 
The ſtar on that part of the Regulus of Anti- 


4 mony, which was contiguous to the ſcoria, is a 


mark of its purity, and a proof that the operation 
was well performed. This ſtar is nothing but a par- 
ticular diſpoſition of the parts of the Antimony, 
which have the property of running naturally into 


facets and needles. The perfect fuſion, both of the 


Regulus and the ſcoria that covers it, leaves the 


parts of the Regulus at liberty to range themſelyes 


In this order. This diſpoſition appears not only 


on the upper ſurface of the Regulus, but, if you 


break the button, you find the ſame in its internal 
parts. There are ſome round pyrites whoſe inſides 
have nearly the ſame appearance, and ſeem to con- 


ſiſt of rays iſſuing from a common center. 


The quantity of Regulus obtained by Mr. 12 


froy's proceſs is more than double of what is pro- 
cured in the common way, which yields but about 
four ounces in the pound; whereas this gives from 
eight to ten ounces. 


When Antimony is nds with. A ene . 


_ whe remains after the diſſipation of all the Sul- 
Phur : 45 not, properly ſpeaking, a calx of Antimony; 


but a ſort of Regulus quite formed, and differing 
-from the common. Regulus only in chat i its parts are 


diſunited, and not collected into a maſs. . | 


this pretended calx of Antimony be melted, it di- 


rectly coaleſces into a Regulus, without the addition - 


of any inflammable matter fit to procure its redue- 
| tion 


4 
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tion. Indeed leſs Regulus is obtained by this "6 
means than when à reductive is added: but never- 
theleſs this experiment {till proves what J advanced; 

| ſeeing Regulus of Antimony cannot be melted 
without loſing, more or leſs thereof, either becauſe 
ſome of it is diſſipated i in vapours, or becauſe part 
of it loſes its phlogiſton in the gg and ſo is 
converted into a * 1 N 


* 


e e eee e 


Antimony N with Nitre. Liver of amen 
Crocus Metallorum. _ 


U L v E R IZ E and mix perfectly 200 
P equal parts of Nitre and Antimony: Put the 
mixture into an ton mortar, and cover it with a 
tile, which however muſt not ſhut it quite cloſe. 
With a live coal ſet fire to the matter in the mortar, 

: and immediately withdraw it. The. mixture will 
flame, with great detonation; which being over, 
and the mortar cooled, invert it, and ſtrike its _— 
tom to make all the matter fall out. Then, 
blow with a hammer, ſeparate the ſcoria from — 
cine part, which is the Liver of WER a 


OBSERVATIONS. 


"Ya this operation the Nitre takes fire anal b 
5 "nates with the Sulphur of the Antimony ; and no- 
5 thing! remains but the metallic earth of the mineral, 
which, meeting with no ſubſtance to reſtore its 
Sil 2 cannot take the form of a Regulus; 
but, being combined with a large quantity of fuſed 
„„ - , line mater. begins itſelf to flow, and forms a 
ſort of vitrification; which however i is not a com- 
plete one, becauſe, the matters do not continue long 
e in ne but cool, too e This prepa- 
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net At; is a violent Emetic. ie; is wy 
to make Emetic Wine and Tartar Emetic: it is - 
_— wen in ſubſtance to horſes. - - - 
e ſaline matters found after the operation in 
"the —— of a ſcoria, or perhaps confounded” with 
the Liver of Antimony, are combinations of Fixed 
Nitre, partly with the Acid of the burnt Sulphur; 
forming a Neutral Salt of the ſame kind as Vitrio- 
lated Tartar, and; partly with ſome unburnt:Sul- | 
phur, forming a ſort of Liver af Sulphur that con- 
tains a little Regulus. It is uſual to pulverize this 
Liver of Antimeny and waſh it with water, in or- 
der to diſſolve and carry. off all the Salts: When 
thus pulverized and waſhed it is called Crocus Me- 
tallorum. If Liver of Antimony be melted with 
any inflammable matter; it will be reduced to a 
Regulus; becauſe it is ner th * n 
ene A i 
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Ae Calcination of Antimony with: Nitre. {4 Dia- 
Ppboretit een Materia Perlare. | EGO of 

 Autimony. 8 

M - crucible kept;red-hot'in a furnace. Eack 
ion will be altehded with a detonation: Con- 

tinue — this till you have uſed all your mixture: 
then raiſe the fire, and keep it up for two hours; 
ufter which throw your matter into a pan full of hot 
water. Let it lie ſteeping in water kept Hot for 4 


whole day. Then rg: off the ij :+waſh the 
white powder you find at bottom in warm water; + 


I one part e with qhive parts of 
Nitre; project this mixture by ſpoonfuls 


and repeat. the ablations till che powder become 
. Ent We vine oo have Diephoretic Antimony: 


OBSER- 
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OBSERYFVATIONS. 


Tais operation differs from the preceding one, 
in reſpect of the quantity of Nitre deflagrated with 
the Antimony. In the former we added one part 
only of Nitre to one part of Antimony; but in 
this three parts of Nitre are put to one of the mine- 
ral; and the calx reſulting from this mixture is of 
courſe very different from the other.. 
In the firſt place, Liver of Antimony hath a 
reddiſn colour; whereas Diaphoretic Antimony is 
very white. Secondly, Liver of Antimony is in a 
manner half vitrified; Diaphoretic Antimony is, 
on the contrary, in the form of a powder, the parts 


of which have no connection together. A. 
The reaſon of theſe differences will eafily appear, 


if we conſider, that, Liver of Antimony being the 
refult of calcination with one part of Nitre only, 
which is not ſufficient to conſume all the Sulphur 
of the mineral, what remains after the detonation 
is not entirely deprived of its pblogiſton from 
whence ariſe the colour it retains and the eaſe with 
which it flows in the fire: but that, when three 
parts of Nitre are added inſtead of one, this quan- 
tity is not only ſufficient to conſume all the Sulphur 
and the phlogiſton of the Antimony, but even more 
than enough ; ſeeing that, after the operation, 
ſome Nitre is ſtill found undecompoled.  . _ 
The calx of Antimony, prepared by calcining it 
with three parts of Nitre, is therefore, deprived of 
all its phlogiſton. This is the cauſe. of its white- 
neſs, and the reaſon why. it is not half vitriſied by 
the operation, as Liver of Antimony is: for we 
know that the more a metallic calx is deprived 
of its phlogiſton, the leſs fuſible and the leſs vitri- 
fiable it is. This calx of Antimony bears the name 
of Diapboretic Antimony, or , Diephoretic Mineral; 
becauſe, being neither emetic nor purgative, it is 
ooo * Se aa 
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chought t to have the virtue of Promoting a 
tio. 1 „ 1 510 
Antimony thay FM calcined with oui pr 
tions of Nitre, between that uſed to make Liver — 
Antimony, and this with which Diaphoretic Anti- 
mony is prepared; and from theſe calcinations will 
reſult calxes' poſſeſſed of properties, both chymical 
and medical, of an intermediate nature between the 
3 extremes of thoſe two preparations,” The nearer. 
| the proportion of Nitre comes to that employed in 
| - preparing Liver of Antimony, the more will the 
_ reſulting calx reſemble that preparation ; and in 
the ſame manner, a 'calx prepared with à greater 
3 of Nitre will ſo much the more reſemble 
etic Antimony, as the proportion of Nitre 
comes nearer three pores of Nitre for one of 
Antimony. 
It is not necellary chat Antimony in fudltanee be | 
employed to make the Diaphoretic Mineral: - 
may, if you pleaſe, make uſe of its Regulus. 'B 
as the Regulus contains no Sulphur, br a more 
c than is requiſite to ſecure ĩts metalline 
it is needleſs to put three parts of Nitre to one 
of Regulus; an TR quantity thereof being fuf- 
cient. 
The matter is pro jected pen to the eas 
| that, by e 5 . detonations, a 
| Antimony may be more perfectly calcined: 
| alſo with a view to deſtroy entirely the ſmall EY 
| mainder of phlogiſton, which may have eſcaped 
1 the action of the Nitre, that the matter is Kept red- 
| hot in the-crucible for two hours. 
The whole is afterwards ewa into hot water, 
and left ſteeping therein for ſeveral hours, with 
| | deſign to give the water time to diſſolve all the 
ſaline matters that are mixed with the Diapho- 
retic Calx. When crude Antimony is uſed in 
making this preparation, theſe ſaline matters are 1. 
1 an — Nitre; 2. a Neutral Salt formed 
: by 


by the union of the Acid of Sulphur with patt of 
that Alkali, as in the preparation of Liver of An- 
timony; 3. à portion of undecompoſed Nitre. £10115 
The water in which the Diaphoretic is waſhed 


takes up moreover a portion of the calx/ of Anti- 


mony, Which is exceeding finely attenuated, and 
continues united with the Fixed Nitre, and ſuſpend- 


ect therewith in the liquor. This matter is to be 


ſeparated from the Fixed Nitre, by mixing the wa- 
unites. with the Alkali, and precipitates this matter 
in the form gf a white powder, to which the Name 
of Materia Perlata hath been given. Becauſe it is 
precipitated in the ſame manner as the Golden Sul- 
phur of Antimony, and, like that, is found in the 
water with which the ſaline matters are waſhed out. 
. . as ö —_— Antimony, ſome 
-bymiſts. have given it, though very improperly, 
eln ode His e eee 2 cor. 
differs from Diaphoretic Antimony in nothing but 
its being ſtill more perfectly calcined; It is ſo in- 
deed to ſuch a degree that it is impoſſible to reſtore 
its metalline form, or reduce it to a Regulus, by 
retic Antimony, on the contrary, may be re- metal. 
lized, by ſupplying it with phlogiſton: but it muſt 
be obſerved that, in whatever manner you go about 
this, you will obtain a much ſmaller quantity of 
Regulus, than when you uſe a Calx of Antimony 
prepared with a ſmaller quantity of Nitre . 
I you attempt to reduce either Liver of Anti- 
mony or Diaphoretic Antimony, great care muſt 
be taken to waſni them thoroughly, in order to free 
them from every thing ſaline: for, wirhout this 
precaution, the Acid of the Sulphur, having, as 
was obſerved, formed a Neutral Salt with the Al. 
kali of the Nitre, will combine with the inflam- 
| | one mabl? 


\ 


A particular ſort | 
- ſometimes prepared for Medical uſes, which hath 
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mable matter added to re-vivify the calx of Anti- 
mony and re- produce a Sulphur; which, uniting 
afterwards with the ſame Alkali, will produce a 
Liver of Sulphur, that will diſſolve part of the Re- 
gulus, hinder its precipitation, and greatly leſſen 
the quantity which — 5 otherwiſe be expected. 


a purgative quality: it is not waſhed at all, and is 


therefore called Unwaſbed Diapboretic Mineral. 


Diaphoretic Antimony may alſo be prepared in 
cloſe veſſels, by means of which the vapours that 


riſe during the operation are retained. For this 


purpoſe a tubulated retort is employed, having 2 
ſeries of adopters fitted to it. The retort is placed 
in a furnace, and heated till its bottom become red: 
then a very ſmall quantity of the mixture, for mak- 
ing Diaphoretic Antimony, is introduced through 
the tube in the upper part of the retort, and the 
tube immediately ſtopped. A detonation enſues, 


and the vapours expand themſelves into the adop- 
ters, where they condenſe. This is repeated till 
the intended quantity of matter be uſed. After the 


operation ſome. white flowers are found ſublimed 


in the neck of the retort, and a ſmall quantity of 


liquor in the recipients. This liquor is acid. It 
conſiſts of ſome of the Acid of the Nitre, which 
the Acid of the Sulphur, hath. expelled from its 
baſis, and alſo alittle of the Acid of the Sulphur car- 


ried up by the heat before it could combine with 

_ the baſis of the Nitre. This liquor is called C Mus 
ef Antimony. The name of Clyſſus is given to all 
liquors in general that are prepared by this method. 
The white flowers found in the neck of the re- 
tort are flowers of Antimony; that is, a calx of 
Antimony forced up by the heat, and by the impe- 
tus, ef the detonation. Theſe flowers may be re- 
duced to a Regulus. What remains in the retort 


18 


= wil ae fix into a yellow Glaſs. 
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is the ſame with the matter that remains in the cru- 
cible, wherein the mixture of Nitre and Antimony 
for making e Antimon Nag been defla- 

rated, 
” Neither Diaphoretic Antimony nor the Pearly 
matter are ſolubl WE 1 58 


ran vu. 
Calf Antimony Vitriſied. 


7 AKE any quantity you pleaſe of galx of An- 
1 timony,. made without addition; put it into 
a good crucible, which ſet in a melting f furnace: 
kindle the fire gradually, and leave the erucible 

uncovered at the beginning. 

A quarter of an hour after the matter is red-hot, 
cover the crucible, and excite the fire vigorouſſy till 
the calx melt. You may know when it is thoroughly 
melted, by dipping into the crucible an iron wire, 
to the end of which a little knob of glaſs will adhere, 
if the matter be in perfect fuſion. Keep it in fuſion 
for a quarter of an hour, or rather longer if your 
crucible can bear it. Then take it out of the fur- 
nace, and immediately pour out the melted matter 
an a ſmooth ſtone, made very hot for the Pre 
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Aus the calxes of Antimony, when expoſed to 4. 
violent fire, are converted 1 into Glaſs ; but not all 
with the ſame facility. In general, the more of 

their phlogiſton they have loſt in the calcination, 
the more difficult is their vitrification. This cauſes 
alſo a difference in the colour of the Glaſs; which 
will be of ſo much a deeper yellow, and the nearer 
to a red, the leſs the r y was calcined. 


22 . | 
It "edn +: happens, when we 3 a b of 
Antimony which is not ſufficiently deprived of its 
E that we find. in the crucible a button of 
egulus, which being heavier than the Glaſs always 
hes at the” bottom. With a view to avoid this in- 
convenience, and to difipate completely the ex 
of phlogiſton that may ſtill be left in the Fu of An- 
timony, we direct — to be left uncovered 
for ſome time, at the beginning of the operation. If, 
notwithſtanding this pfeczutſon, any R egulus be : 
ſtill found at the bottom of the crucible, and you 
reſolve to vitrify it," the cfucible muſt be returned 
to the furnace, and the fuſion continued; by 
which means the Ke will at laſt be converted 
into Glaſs. | FIT Hy 2H 0 210 [250 -S 

If, on the contrar ry, you meet with any difficulty 
in effeRing the pier gig} on account of your 
having employed a ealx that hath loſt too much of 
its phlogiſton, ſuch as Diaphoretic Antimony, or 
the Pearly matter, the fuſion may be greatly facili- 
tated by RIA, une the erycible 3 little crude 
Antimony:* An 11786 107 26 01H 211 

SGlaſs of Knümony 1 A Molt Fiblchr Emetic; 
This Glaſs, as well as Liver of Antimony, is em- 

loyed in Peper Emetic Wine and Emetie 

Lartar. 

It may be 76-ſuſcitated, D the calxe ; of An- 
timany, into a Regulus, by re- uniting 55 F ith a 
phlog aſt6h.” For this purpoſe it muſt be finely pul- 
engel. thoroughly: mixed with. ſor e black K flux. 

ted in 4 cavered crucible. his Glaſs, as 
welt as char of Lead, hath the 1 5 17 of. 2 
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835 REAK « any quantity you will of ates | 


Antimony into little bits: put it into a 


earthen. coffee-pot : pour on it twice its weight of : 


rain- water, and a fourth part of its weight of well 
filtered liquor of Nitre fixed by charcoal. Boil the 
whole briſkly for two hours, and then filter the li- 
quor. As it cools it will acquire a red colour, 
grow turbid, and leave a red powder on the filter. 

Return your Antimony into the coffee- pot. 
Pour on it as much rain- water as before, and three 
fourths of the former quantity of the liquor of 
Fixed Nitre. Boil it again for two hours, and then 


filter the liquor. It will again depoſite a red ſedi- 


ment. Return your Antimony into the coffee 
pot: pour on it the ſame quantity of rain water, 


and half the firſt quantity of the liquor of Fixed: 


Nitre. Boil it again for two hours, and filter the 
liquor as formerly. Waſh all theſe ſediments with 
warm water, till they become inſipid; N yy 
FUE, A Ang you have the Kermes Mineral.  ank 


"OBSERVATIONS" Perg 
dv you recollect what we faid. concerning 1 
propery which "Fixed Alkalis poſſeſs of Hi Fo 
Sulphur, © both by fuſion, and, when tho 3 
Salts are reſolved into à liquor, by boilirig, and of 
forming therewith'a Liver of Sulphur, . ich dil. 
ſolves all metalline ſubſtances, vou will YL 
comprehend: the nature of this Kermes,. 
Antimony conſiſts of a ſulphureous and à reg 
line part.. Therefore, if this mineral be boiled in A 
ſolution of a Fixed Alkali, ſuch as Nitre fixed by 
charcoal, the Alkali will diſſolve the Sulphur of the 
Antimony, and form therewith a Liver of Sulphur ; 


aa in its turn will diflole the 2 = 


> * 
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Now, Mendes Mineral, prepared as above directed, 
is no other than a Liver of Lalph ur combined with 
a certain quantity of Regulus 0 Antimonßyů⸗ r 
Mr. Geoffroy hath ſet this truth in the cleareſt 
light, by his accurate analyfis of the Kermes Mi- 
neral. The experiments he made on that ſubject 
are circumſtantially related in ſeveral Memoirs 
printed in the Slime of the Academy or 1734 
and 1733. By combining Acids with the Kermes 
he demonſtrated, 1. the exiſtence of Sulphur in 
this compound; having ſeparated from it a burn- 
ing Sulphur, which cannot be miſtaken for any 
other than the Sulphur of Antimony. In order to 
obtain this Sulphur pure, an Acid muſt be em- 
ployed that will not only abſorb the Alkali, but 
alſo perfectly diſſolve the reguline part that might 
otherwiſe remain united with the Sulphur. Agua 
Regia was the Acid which ſucceeded beft with Mr. 
Geoffroy. 2. He alſo proved that there isa F ixed 
Alkali in the compoſition of the Kermes; ſeein 
the Acids with which he precipitated the Sulphur 
became Neutral Salts, and juft ſuch as thoſe v 
Acids combined with a Fixed Alkali would have 
conſtituted :' that is, the Vitriolic Acid produted a 
Sal de ' auobus ;/ the . Nitrous Acid a regenerated 
Nitre; and the Marine Acid a regenerated Sea. 
ſalt. 3. Mr. Geoffroy demonſtrated” the reguline 
os — Antimony to be an ingredient in the 
ermes having procured therefrom an actual Re-. 
gulusot Antimony,bytuſing it with the blaclc flux. 
In preparing the Kermes it is neceſſary to renew 
ths liquor from time to time, as above directed; 
becauſe, when it is once impregnated with Kermes 
to a certain v — take up no more; and 
conſequ the ſame liquor cannot operate again 
Jour. —— Experience hath ſhewn, that, 
if. the doſes above preſcribed be applied, the liquor 
will after two hours 3 be ſufficiently fatyrated 


with Kermes, 
If 


* 
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5 Hider the Kermes is diſſobred be 
| filtered while- it is hot, and almoſt boiling, it 
leaves nothing on ae filter; — gate 
_ through with it: but as it als it grows turbid, 
| ies the Ketmes. Therefore ir 
— nalen filtered tilb at be cold; or, if it be 
filtered while it is boiling hut, in order to ſeparate 
from it ſome caarſe — — not yet 
cotverted into Kermes, it muſt be filtered a und 
time hen it is cold, in order to get the Kermes. 
Though in the method uſually p — 
ing Kermes, the Antimony is boiled only thrice, 
yet it does not follow that more Kermes may not be 
obtained from it, or that but little more would be 
obtained by a fourth and fifth boiling: on the con- 
trary it wauld yield confiderably more. Mr. Geof- 
froy obſerved that he got more Kermes by the ſe· 
cond boiling rhan by the firſt, and ſtill more by the 
third —— the ſecond; and that the yield goes on 
increaſing in this manner to a very great number of 
times, which he hath — — — This in- 
creaſed effect ariſes from hence; that by multiplyi 
the frictions of the little bits of Antimony agai Fn 
eachother, new furfaces are expoſed to — — af 
the Alkaline liquor, and furniſh it with more Sul. 
phur; while the addition of this ſulphur renders the 
hepar more active and more penetrating; or, if you 
pleaſe, produces a new hepar every time the matters 
are boiled. When the Alkaline liquor is once fa- 
turated with Kermes, it ceaſes to act, and forms no 
new hepar; but it doth not follow that its virtue is 
quite exhauſted. To reſtore its ability of acting as 
well as at firſt, or nearly ſo, you need only let it — 
and depoſite the Kermes diſſolved in it. We owe 
this ſingular obſervation alſo to Mr. Geoffrop # he 
had the patience to go through no leſs than — 
ſcore and ten boilings with the tame liquor, without 


ingen thing but rain water, to ſupply "_ wo 


* 
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of what was diſſipated by e- tion; and he al- 
ways obtained a pretty conſiderable quantity of 
Kermes by each boiling, for the reaſon given above. 

Boiling is not the e y means of making Kermes. 
Atr. Geoffroy found the way of making it by fuſion. 


For this —.— you muſt mix accurately one part 


of very pure Fixed Alkali, dried and pulverized, 
with two of Hungarian Antimony alſo pulve- 
rized, and melt the mixture. Mr. Geoffroy made 
uſe of: a retort. | When the maſs is melted, it muſt 
again be pulverized, while it is ſtill hot, and then 
into, and kept in, boiling hot water for an 

| ome two; after which the liquor, now become 
faline ind-antitmaenial; muſt be filtered into another 
veſſel filled with boiling. water. Every ounce of 
Antimony treated in this manner yields, by thrice 
boiling the melted maſs, from fix drams to fix 
drams and a half of Kermes; which differs from 
the Kermes made by boiling, only in that it is not 
ow ſo ſoft to the touch, having in ert other re. 

the ſame qualities. 

As Liver of Sulphur is made two FI ways, f 
to wit, by boiling and by fuſion, and as the Kermes 


is nothing but a Liver of Sulphur in which the re- 


| ga part is diſſolved; it follows that Kermes may 
ade by fuſion as well as by boiling. It is ne- 
ceſſary to pulverize the melted mals, and to ſteep 
it in boiling- hot water for an hour or two, that the 
water may diſſolve and divide it n to 
make the Kermes fine and beautiful. Ki 
With the: ſame view, that is, to ks; it e | 
and more perfect, Mr. Geoffroy orders the water 
ſaturated mich the: Kermes made by fuſion, 'to be 
received, when filtered, in a veſſel full of other 
boiling-hot water. He obſerved that when the lis 
quor impregnated with Kermes cools too faſt, the 
erer that: 1 is "ppc coarſer. The 
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warm ſolution. of Kermes is diffuſed through the 
boiling: hot water into which i it is filtered, and is 
5 — enabled to retain ĩts heat ſo much che longer. 
From what. hath. been ſaid on the nature of Ker. 
ce it plainly appears that there muſt be a great 


reſemblance between it and the Golden Sulphur of 


Antimony, obtained from the ſcoria, either of plain 
Regulus of Antimony, or of the Liver of Anti- 
1998 5 this Golden Sulphur being no other than 

a portion of the Antimony combined with the Ni- 
tre alk 88 during the operation. 

Tet t. 905 a difference in the manner ofprecis 
pitating t eg two compounds: for the; Kermes 
precipitates; ſpontaneouſly, on the bare cooling of 

water in Which it is diſſolved; whereas an Acid 

is employed to precipitate the Golden Sulphur ſuſ⸗ 
pended in the water, with which the ſcoria of the 
; plain Regulus of Antimony, or that of Liver of 
Antimony, mag been waſhed. This gives ſome 
ground to ſuſpect chat the reguline part is not ſo 
intimate y united with the Liver of Sulphur in the 
Kermes, as in the ir fam Which the en 
ien * webt vd | 


= PROCESS x. 5 | 
Rudi 75 Aitimony 4; iſolved i in the Mineral dads, - 5 


OMPOUND an Agua Regis s by mixing to- 


1 gether four meaſures of Shire of Nitre, and 
one meaſure of Spirit of Salt: on a ſand-bath mo- 


derately heated place a matraſs, into which pour ſix- 


teen times as much of this Agua Regis as you have 


Regulus to diſſolyve. Break your Regulus into lit- 


tle bits; and throw them ſucceſſively one after 


another into the matraſs, obſerving not to add 4 
new one till that put in before is entirely diſſolved: 


continue this till your Regulus be all uſed. By 
a degrees, 


——— So — oe — 4 — 


j 
| 
| 


1 % 
. K ˙ •ͤ—————ů—ĩj—rð—ĩẽꝗ ͥ 2 ͤ„ r — 


28 ELEMENTS = 


Ack as the diſſolution advances, the liquor 
will acquire a beautiful golden colour; which, how- 
ever will inſenſibly diſappear, as the white e 
chat Se - aſcend from it evaporateG. 


OBSERVATIONS 


1 ere of Antimony is one of thoſe metalline 
ſubſtances that diſſolve with the greateſt difficulty. 
Not but that moſt of the Acids attack and corrode 
it; but they do not make a clear, Impid ſolution 
thereof: they in ſome fort only calcine it, and this 
ſemi- metal, as faſt as it diſſolves, precipitates of its 
own accord in the form of a white magiſtery. In 
_ effect a complete diſſolution thereof, it is 
nf to employ an Aqua Regis compounded as 

directs and in the doſe preſcribed in the proceſs, 
which is wholly taken from Mr. Geoffroy 8 N. 
moirs on Antimony mentioned above. 

If, inſtead of the Regulus, ſmall bits 6f ade 
Antimony be thrown inte the Agua Regis, the Acid 
will attack and diſſolve the reguline part, and ſo 
ſeparate it from the ſulphurebus part which it will 
not touch. When the diſſolution is finiſed, the 
particles of Sulphur being now become lighter, be- 
eauſe no longer united with the metalline part, will 
float upon r liquor. Being collected they form 
a true Sulphur which ſeems no way different from 

common Pen. This perde 5705 ſee, A 
a ſort of Parting Proceſs. © | 

The Vitriolic Acid, whether content ad or 
much weakened with water, does not ack When 
cold either on Antimony or on its Regulus. Thi 


Acid only dims the ſplendour of the facets of the 
Regulus; but, if one part of exceeding pure Re- 
gulus of Antimony be pur into a retort, and four 
parts of clear concentrated Oil of Vitriol poured on 
it, as Toon! as the Acid is heated it turns brown, 
e emits à moſt ſuffocating ſmell of nn 

which 
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which encreaſes as the Regulus! is penetrated and 
corroded by the Acid. 


On raiſing the fire, chere — ——— 4 mat⸗ 
ter that ſeems mucilaginous; and when the Acid 


hath boiled ſome. time, the Regulus is converted 


into a White faline mals, as Mercury is in the pre- 
ration of Turbith mineral. At the ſame time a 
little Sulphur ſublimes into the neck of the retort. 
At laſt all the Oil of Vitriol paſſes over into the re- 
ceiver, and leaves the Regulus in a white, ſpungy 
ſaline maſs in the retort. When the fire is 3 
veſſels unluted, and the receiver 52 from the 
retort, there riſes. a white: vapour like that af th 
ſenghiner liquor of Libavius. a 
The ſaline maſs left in the retort, after the ope- 


ration, is found increaſed to near double its 


weight: this increaſed weight is owing to th 
Acid that hath united with the Regulus. 
This combination of the Vitriolic Acid 125 the 
Jegulus of Antimony is exceſſively cauſtic, and 
cannoh, for that reaſon, be adminiſtered intern: 
The pureſt Spirit of Salt =” no- ſenſible effed 
| eicher on Antimony or its Regulus: but if Anti- 
mony be 8 pounded, it ſeparates therefrom, 
though ſlowly, ſome light, fulphureous flakes. 
The action of Spirit of Nitre on this metallic 
ſubſtance is more perceptible: by little and little ĩt 
attacks the plates of the Antimony, which diſchar 
a great number of air bubbles. As the diflglution 


advances, the Acid a ae A greeniſh colour | in 


 clining to blue; and if there be not too much 

it, it will be almoſt entirely imbibed by the W. 
mony, penetrate between its laminæ, and FRE 
them in the direction of the needles that compoſe 
them. If there be too much of the Acid, Els + 
if it riſe above the Antimony, it will de ſtroy th 

Blau, and reduce them a Pars. 57 


But 
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But when the Acid is imbibed ey we. dico 
ver between the ſwelled laminæ little ſaline tranſpa- 
fent cryſtals, that vegetate much in the ſame man- 
ner as thoſe of the pyrites, in which ſmall cryſtals of A 
Vitriol are frequently obſerved, whoſe figures are 
not very well determined; Theſe little eryſtals be- 
tween the Antimonial plates are intermixed with. 
yellow particles, which being Eh: ſeparated. : 
burn like common Sulphur. _. ets 50 
All theſe uſeful obſervations, concert ning the ac- : 
tion of the Acids on Antimony and its Regulus, 
we owe likewiſe to Mr: Geoffroy; who 40 i es the 
col a quantity of theſe little eryſtals in time; 
becauſe they diſappear ſoon after they are formed, 
being probably covered by the white: powder, or 
magiſtery, which is continually produced as faſt as 
the Nitrous Acid diſunites and ſeparates the needle+ 
like fibres of the Antimony. : 
Mr. Geoffroy obſerved the ſame' ſort of cryſtals: 
on the Regulus of Antimony, when f ubſtituted for 
crude Antimony in this experiment: but it requires 
a great deal of care to ſeparate theſe cryſtals ; for 
as ſoon as the air comes into contact with them they 95 
loſe their tranſparency; and, if you wait till the Re- 
gulus be in ſome meaſure converted into a magiſ: 
te they are not then to be diſtinguiſhed. i 
we order therefore to have a good view of theſe a 
| ls, the Regulus muſt be broken to pieces; 
theſe pieces put in a glaſs baſon, and Spirit of Ni- 
tre poured on them to half their heighth, but not to 
cover them. This Acid penetrates them, exfoliates 
them in white ſcales; and on the ſurface of theſe 
ſcales the cryſtals ſhoot of a dead-white colour. In 
two or three days time theſe cryſtals vegetate and 
ow in the form of cauli-flowers: they muſt then 
gathered, to prevent their being confounded in 
the white magiſtery which continues to be produced, 
and would not ſuffer them to be diſtinguiſhed. If 


you 
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you attempt to diſſolve the reguline part of Anti- 
mony by an Aqua Regis compounded in different 
proportions, and applied in a different doſe, from 
what is preſcribed in the proceſs, the Regulus of 
Antimony will only be calcined, as it is by the 
other Acids, and will precipitate in the form of a 

white magiſtery as faſt as it diſſolves, ſo that no part 
thereof will remain united with the ſolvent. - The 
proof of this is, that, if an Alkaline liquor be 
poured, even to the point of ſaturation, upon the 
Agua Regis that hath thus dropt the Antimony, no 


new precipitate will be depoſited. 1 1 8 
a — E 5 3 — 1 : 7 a p 1 
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Regulus of Antimony combined with the Acid of Seu- 
alt. Butter of Antimony, Cinabar of Antimom. 
ULVERIZE and mix thoroughly fix parts 
of Regulus of Antintdny,. and ſixteen parts 
of Corroſive Sublimate. Put this mixture into a 
glaſs retort that hath a white ſhort neck, and let 
one half of its body at leaſt be left empty. Ser it 
in a reverberatory furnace, and having fitted a re- 
cipient thereto, and luted the joint, make a very. 
_ {mall fire at firſt,” to heat it ſlowly. Encreaſe it 
afterwards by degrees, till you ſee a liquor aſcend 
from the retort that grows thick as it cools. Keep 
up the fire to this degree as long as you ſee any of 
this matter done Wer. 259554498 
When no more riſes with this degree of fire, un- 
lute your veſſels, take off the receiver, and in its 
place ſubſtitute another filled with water. Then 
encreaſe your fire by degrees till the retort be red- 
hot. Some running Mercury will fall into the wa- 
ter, which you may dry and keep for uſe; it be- 
ig —— 8 * 
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"OBSER FATIONS. 
Is our obſervations on the preceding proceſs we 
took notice that the De Marine Acid, in the fort 
of a liquor, will not --diflbive the reguline part of 
Antimony. Here this very Acid - — with 
Mercury, and applied in a dry form to the Regulus 
of Antimony, quits the Mercury, with which/it 
was united, in order to join this very Regulus, as 
having a greater affinity therewith. This operation 
is a further proof of what we advanced on the ſub- 
ject of Mercury; to wit, that ſeveral metallic ſub- 
ſtances, which are not ſoluble by certain Acids 
when in a fluid ſtate, may be diſſolved by thoſe 
Acids when moſt 2 concentrated; as they are 
other fübſtance in a dry 
form, and are —— from it by the force of fire. 
Their efficacy is alſo further promoted by their be- 
ing reduced, on this occaſion, into ſubtle 1 | 
The Marine Acid combined with the reguline 
part of Antimony doth not form a hard, ſolid com- 
pound; but a ing of ſoft ſubſtance; that melts in 
à very gentle heat, and alſo becomes fixed. by the 
leaſt cold, much in the ſame manner as een 
and from this property it hath its name. e 
Scon after mixing the Regulus with the Coms 
five Sublimate, the matter ſometimes grows conſi- 
derably hot: this is occaſioned by the Marine 
Acid's beginning to act on the nnn. _ 
to deſert its Mercury. 
The Butter of Antimony ciftn wich a very mo- 
derate hear; becauſe the Acid of Sea falt 4 | 
property of volatilizing, and carryin along wit 
* rr the metallic ſubſtances wort ir is combin- 
2 and for this reaſon a very gentle heat only is 
uired at the beginning of the operation. 
It is abſolutely neceſſary that the neck of the re- 
tort be wide and ſhort: for otherwiſe if the * 
| 0 
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of Antimony ſhauld fixand be accumulated therein, 
it might ſtop up the paſſage entirely, and occaſion 
the burſting of the veſſels. © By this operation we 
obtain eight parts and three quarters of fine But- 
ter of Antimony, and ten parts of running Mer- 
cury; there being left in the retort one part and a 
half of a'rarefied matter, black, white, and red. 
This i is probably the moſt earthy and molt 1 be 
part of the Regulus of Antimony. 
It is of the 5 conſequence to the operator 
chat he avoid wich the greateſt care the vapours that 
iſſue from the veſſels, becauſe they are extremely 
noxious, and may occaſion mortal diſorders. The 
Butter of Antimony 1 is a moſt violent Cortofive and - 
Cauſtic. -> 7 
When all the Butter is . the receiver is ſhifted 
in order to receiye the n which, being diſ- 
engaged from the Acid that gave it a ſaline orm, 
appears in its natural form Quick- ſilver: but it 
requires a much greater degree of heat than the 
Butter of Antimony to raiſe it by diſtillation, _ 
If crude Antimon inſtead Regu lus of Anti- 
mony, be mixed wee Corrofive Sublimate, a But- 
ter of Antimony will be obtained in the ſame man- 
ner; but, inſtead of having a running Mercur 
after the Butter, you will find a Cinabar ſublim 
into the neck and upper concavity of the retort. 
Ihe reaſop of this difference is eaſily conceived: = 
. for, pay oi « Regulus is "uſed, the Mercury being 
. deſerted hy its Acid Bod no other ſubſtance to unite 
with, and ſo riſes in the form of Quick-filver; but 
when crude Antimony is employed inſtead of its 
7 Regulus, as the reguline part thereof cannot com- 
bine with the Acid without quitting its Sulphur, ſo 
this Sulphur, being at liberty, unites with the Mer- 
cury, which is ſo likewiſe, and therewith forms a 
Cinabar; which from its origin is named Cinabar 
| 5 Antimony. . When you ien to make both 
Vox. II. D „ 
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Butter and Cinabar of Antimony at the fame 
time, ſix parts of Antimony muſt be mixed with 
eight of Corroſive Sublimate; and care muſt be 
taken, while the Butter is coming over, to warm 
the neck of the retort by holding ſume live coals 
near it, with the precautions neceſſary. to avoid 
breaking it. This warmth makes the Butter melt 
and run into the receiver; whereas, being thicker . 
and of a much denſer conliſtence than that made 
with the Regulus, it would otherwiſe gather in the 
neck of the retort, choak i it entirely, and burſt the 
veſſel. 
When the Butter is drawn from crude Anti- 
mony, more circumſpection is. neceſſary to make 
it of a beautiful white, colour, than when it is 
obtained from the Regulus: for, if the fire be too 
ſtrong during the diſtillation, or if the receiver be 
not ſoon enough ſeparated from the neck of 'the 
retort, certain red ſulphureous vapours, the fore- 
runners of the Cinabar, will at laſt aſcend, and 
| mixing with the Butter give it a brown colour. 
In order to reſtore its beauty it muſt be put into 
a clean retort, and rectified by diſtilling it over again 
with a gentle ſand-heat. By this rectification the 
Butter of Antimony becomes more fluid; and by 
re-diſtilling it a ſecond time you may we it the 
thinneſs and fluidity of an oil. 
After the operation there will be found in the re- 
ceiver three parts and three quarters of Butter of 
Antimony, and ſome ſmall cryſtals adhering to its 
inſide, in the form of ſprigs. When you break the 
retort there exhales from it a ſulphureous odour; 
and you will find in it ſeven parts of Cinabar of An- 
timony, the greateſt part of which is uſually in com- 
Pact glebes, that are heavy, ſmooth, ſhining, black- 
iſh throughout moſt of the maſs, but in ſome places 
red; another part thereof appears in OL anche, | 
and the reſt in powder. | "6k | 
7 i _ | When 
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When all the Butter of Antimony is come over, 
and you begin to ſee the red vapours that predict 
the approaching aſcent of the Cinabar, the receiver 
containing the Butter muſt be removed, leſt the 
colour of the Butter ſhould: be ſpoiled by thoſe ſul- 
Phureous vapours. Another receiver is uſually fitted 
on, without luting; in which a ſmall quantity of 
running Mercury is ſometimes found, when the 
operation is finiſhed, , 
There remains, at thei . of che Wort a fix- 
ed. ſhining, cryſtalline,” black maſs, which may be 
renten to a Regulus by the common method. 

Butter of Antimony may alſo be obtained from 
a mixture of Antimony with any of the other prepa- 
rations of Mercury in which the Acid of Sea: ſalt is 
an ingredient; ſuch as Sweet Sublimate, the Mer- 
curial Panacea; and White Precipitate: but as none 
of theſe combinations contain ſo great a proportion 
of that Acid as is in the Corroſive Sublimate, the 
Butter obtained by their means is far from being 
ſo cauſtic and ſo fiery. as that which riſes from ia 
mixture of Autimony, or its Regulus, with Corro- 
five Sublimate.  - | 

Silver cipitated by the Acid'ef, Sea-ſalt, and 
ready to ha melted into a Luna cornea, being mixed 
with powdered Regulus of Antimony yields UNS 
wiſe a Butter of Antimony.' 

If you propoſe to make it by this: means, you 
muſt mingle one part of the Regulus of Antimony 
in powder with two parts of the Precipitate; put this 
mixture into a glaſs retort of ſuch a ſize that it may 
fill but one half thereof; ſet it in a furnace; apply a 
receiver; begin with a gentle heat, which wilk make 
a clear liquor come over; and then enereaſe your fire 
— by degrees. White vapours will riſe and condenſe 
into a liquid Butter; and in the mean time there will 
be a light” ebullition in the teceiver, attended with 
2 little heat. Continue the fire till nothing? more 

e SID 4*. ps will 
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| will come over; then e pee cool and un- 
lutte them 

Tou will find in the receiver an Oil or unter of 
Antimony,' partly: fluid and partly congealed; ſome- 
What inclining to yellow, weighing an eighth part 

more than the Regulus of Antimony made uſe of. 
The inſide of the retort will be carpeted over with 
ſmall white flowers, of a brilliant filver colour, and 
an acid taſte; and in the bottom of the retort will 
be found a hard, compact, ponderous maſs, diffi- 
cult to break, yet falling of itſelf to a powder; its 
colour externally grey, white, and blueiſh; inter- 
nally black, and ſhining much like Regulus of An- 
timony; having a ſaltiſh taſte on its ſurface, and 
weighing abour a ſixteenth leſs than the hi Ek 

of Silver employed i in the operation 

This experiment demonſtrates that the Acid of 
Sea; ſalt hath a greater any with Regulus of An- 

„ "iiony than with Silver. WARY 1 

Phe Petter ef Antimony prepared by this method 
5 is ſome what leſs cauſtic than that made with Corro—- 

5 five Sublimate. It is called che una ee 

3 n FAME , 

PHE! — that ariſes in the receiver is re- 

2 markables' Probably the Acid of Sea: ſalt, though 
reduced into vapours when it aſcends out of the re- 
tort, is not yet perfectly combined with the reguline 

e of the Antimony, which it nevertheleſs carries 
over with it, and the union is completed in the 
receiver; WHich occaſions the efferveſcence ob- 

9 0 91105 . e by Nie Eh ian 

The Ertl white ſilvery dowers, adhering to thol in⸗ 
de of the retort, are flowers of Regulus of Antimony, 

1 Which ſublime towards the end of the diſtillation. 

The compact mals, found at the bottom of the re- 
tot, 18 no other than the Silver ſeparated from 1 * 

Acid, and combined with la portion of the Re; | 

of Antimony. The colours and the ſaltiſh ta 2 
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its ſurface are occaſioned by a remainder of the 
M.,arine Acid. This Silver is rendered brittle and 
eager by the union it hath contracted with ſome of 
the. Regulus of Antimony. 

It is eaſy to-purify it, and reſtore ; its ductility, by 
ſeparating i it from the Regulus of Antimony. There 
are ſeveral ways of doing this: one of the moſt ex- 
peditious is to flux it with Nitre, which burns and 
converts to a calx the bete with ien the 
beg is adulterated... WE, 
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Butter of Mtimony decompounded by means 1 Water 


only. The Pulvis Algaroth, or e Vitæ. N 
= be Philoſo pbic Spirit "of Vitriol.' die one HY 


£1 {9 811 . 

ELT with a gentle heat as e Butter of 
Antimony as you pleaſe. When it is melt- 
24. pour it into a large quantity of warm water. 
The water will immediately grow turbid, but whitiſh, 
and let fall a great quantity of white powder. When 
all the precipitate is ſettled, decant the water: pour 
on freſn warm water; and having thus edulcorated 
it by ſeveral ablutions, dry it, and you e 12 

iy TO. le a; or Mercurius Li 
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a »s preceding proceſſes we obſerved that. the 
Marine Acid will not diſſolve the reguline part of 
Antimony, unleſs it be very highly concentrated, 
and more ſo than it can poſſibly be while in the form 
of a liquor. Of this the experiment before us is 
a further proof. Whilſt the Marine Acid is ſo 
perfectly dephlegmated, as it is in Corroſive Subli- 
mate and Butter of Antimony, it remains combined 
with SEG wu of Antimony ; but if chis com- 
ln | 235 | bin- ] 
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bination be diflolved in water, the moment the Acid 
is weakened by the interpoſition of the particles of 
water, it becomes incapable of continuing united 
with the ſemi-meral which it had before diſtolved; 
deſerts it, and lets it Tal in the form of A white 
powder. | 195 | 
The Pulvis Algaroth 1s tn no a ow che i 
reguline part of Antimony, attenuated and divided 
by the union it had contracted with the Acid of 
Sea-falt, and afterwards ſeparated from that Acid 
by che intervention of water alone, The proof i is, 
that this powder retains none of the properties of 
the Butter of Antimony: it is neither fo fuſible 
nor ſo volatile; on the contrary, it is capable of 
ſoſtaining a very ſtrong degrec of fire, without ſub- 
liming and without melting: it may be reduced to 
a Regulus: it hath not now the ſame cauſtic na- 
ture: it is only an emetic; which however is ex- 
tremely violent, and on chat account is ne ver Pre- 
ſcribed by any prudent phytician. © 
Another proof, that che Marine Acid is ſeparated | 
from the Regulus of Antimony in the precipitation 
of the Pubois Algaroth, is, that the water in which 
this precipitation is made becomes acid, or a fort of 
weak Spirit of Falt- Hit he” evaporated, and 
concentrated by diſtillation, a very ſtrong acid liquor 
may be obtained from it. This Acid goes, very im- 
roperly, by the name of the Philoſophic Spirit of 
Hau, for it is rather a Spirit of Salt.' 
"The Pulvis Algaroth, made with Butter of Anti- 
mony procured from tlie Regulus, is whiter than 
that made with Butter of Antimony procured from 
crude Aatimony; probably becauſe the latter 5 755 1 
foams ſome ſulphureous particle. 
Hutter of Antimony expoſed to the air attracts the 
oil thereof, and partly runs into a liquor; but, 
as faſt as this liquor is produced, it depoſites a white 
ſediment, which 1 is an actual Pulvis Algaroth. * 
ano 
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alſo is very agreeable to what we advanced touchin 

the decompoſition of Butter of Antimon by the = 
dition of water. The Butter attracts. the moiſture of 
the air, | becauſe the Acid it contains is exceedingly 
concentrated; and this: moiſture produces the ſame 
effect as water purpoſely added, „ 
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' Bezoar Mineral. The Bezoartic Spirit of Mitre. 


into a coarſe powder, and muſt be kept in a phial 


4% Etruznts of the 
tue. It obtained the name it bears, becauſe, like 
the animal Bezoar, it was imagined to Kina te ave 
property of reſiſting Poiſon. 155 
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Tri is not ſurprizing that the Nitrous Acid'p 
ed on Butter o Antimony ſhould diſſolve it, 11 | 
unize with it: for with the Marine Acid, which 
makes a part of this combination, it forms an Agua 
Regis, which we know is the true ſolvent of the re- 
gSuline part of Antimony. But in this diſſolution, 
and the changes it produces, there are ſome things 
very remarkable and worthy of attention. 1. The 
Nitrous Acid, by uniting with the Butter of. Antimo- 
ny, deprives it of its property of riſing with a very 
gentle heat, and makes it much more fixed: it can 
now be dried, and ſuffer all its moiſture to be e 
rated; which is not to be done with pure Butter of 
Antimony: for that, being expoſed to à certain de- 
gree of heat, inſtead of letting go its moiſture and 
remaining dry, riſes wholly, without the leaſt ap- 
pearance of any ſeparation of parts. 
2. The Butter of Antimony, which before its 
combination with the Nitrous Acid is a moſt violent 
Cauſtic and Corroſive, becomes ſo mild after it, that 
it may not only be taken internally without danger 
but hath ſcarce any ſenſible operation. 
The following conſiderations will lead us to a rea- 
ſonable explanation of theſe phenomena. 1. The 
Nitrous Acid, when combined with metallic ſub- 
ſtances, doth not communicate to them the ſame 
volatility as they acquire from the Marine Acid. 
Hence it follows that, if the Nitrous Acid be adda 
ed to any combination of a metallic ſubſtance 
with the Lions Acid, this new compound will be 
rendered leſs volatile, and cobſequently more able, 
Without rifing in vapours, to bear a degree of heat 
44 to carry off part of its Acid. This is 98 
caſo 
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caſe with Butter of Antimony, after Spirit of Nitre 

is mixed with it: eſpecially conſidering, 2. That 

the Nitrous Acid cannot unite with the reguline part 
of the Butter of Antimony without weakening the 
connection between it and the Marine Acid; whence 
it follows that the combination of the Nitrous Acid 
further facilitates the ſeparation of the Marine Acid 
from the Regulus. Now as ſoon as the Marie 
Acid quits the reguline part, that part becomes mbre 

fixed, and conſequently more capable of enduring 

the degree of heat requiſite to diſcharge all chic af, 
hering Acid; and not only the Marine, but even 
the Nitrous alſo. It is not therefore ſurprizing 
that, after the Antimony which remains combined 
with the Nitrous Acid is dried, it ſhould not poſſeſs 
that corroſive power which it derives only from the 
Acids where with it is armed. In order to free it 
more perfectly from all Acid, we order the fire to 


be increaſed after the third deſiccation; and the re- 


mainder of the Butter of A 
for a full half-hour longer. 
That the Marine Acid is ſeparated from the re- 
uline part of the Butter of Antimony, by the de- 
| Fookalony it undergoes in converting it into Bezoar, 
is proved by this, that, when theſe deficcations are 
performed in cloſe veſſels, the liquor drawn off is 
a true Aqua Regis, known by the name of the Be- 
E ohio, ound eds, 
Ie remains to be confidered why the Bezoar mi- 
neral, though freed from all Acid, is not emetic; 
while the Pulvis Algaroth, which is. likewiſe the re- 
guline part of the Butter of Antimony deprived of 
its Acid, is ſuch a violent emetic, and even to be 
dreaded for its remaining cauſtici x. 
In order to diſcover the reaſon of this difference, 
it is proper to obſerve that, when we fay Bezoar mi- 
_ neral and the Pulvis Mgaroth contain no Acid, we 
muſt not be underſtood in too ſtrict a ſenſe: on the 
825 | . 15 _ _ contrary 
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imony to be calcined 
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contrary, there! 18 reaſon to think that a certain quan» 
tity of Acid {till remains in each of them; which 
however is ſcarce worth notice, in compariſon, of 
the quantity each contained at firſt. This being 
allowed, it will not be hard to find the difference 
between theſe two preparations of Antimony. The 
Pulvis Algarath is deprived of its Acid by the addi- 
tion of water alone, which only carries off all the looſe 
Acid it can take up, without making any change in 
the nature of that which continues, in combination 
with the reguline part. Now, as the Marine Agid 
is not intimately united with the reguline part, in 
Butter of Antimony; as it ſtill retains ſame of its 
properties, ſuch, as attracting the moiſture of the air, 
giving manifeſt tokens of its Acid nature, &c; and 
as the corroſive quality of this compound depends on 
this laſt in particular; the ſmall portion of Acid left 
in the Pulvis Agaroth will in ſome degree preſerve its 
former character: and hence comes the effect of this 
powder, which till retains a little of the corroſive 
quality that belonged to the Butter of Antimony. 
But this is not the caſe with the ſmall remainder 
of Acid, which poſſibly ſtill continues united with the 
Bezoar mineral prepared as here directed. This 
compound hath been expoſed to a fire ſufficient, not 
only to dry it, but even to calcine it. Now fire is 
capable of producing great changes in the texture of 
bodies. It muſt have forced off from the Bezoar all 
the Acid that was not intimately combined with it; 
and that part which it could no: drive off, becauſe 
of its abſtinate adheſion, it muſt have further united 
and combined more cloſely with the metallic earth: 
for we ſee that fire greatly promotes the action of ſol- 
vents on the matters with which they are united. 
With regard to the properly emetic quality 
of the Pulvis Algaroth, it cannot be imputed 
to the combination of any Acid with that pow- 


der; ſince we ſee that the moſt powertully emetic 
| pre- 
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preparations of Antimony, viz viz. its Regulus and 
Glaſs, contain no Acid: it muſt therefore be attri- 
buted to ſome cauſe different from that on which 
its corroſive quality depends. This cauſe we ſhall 
eaſily find by attending to the different manners in 
which the Marine Acid, when alone and in Aqua 
Regia, e on the reguline part of Anti- 
mony. ; 
The Marine Acid done diflolves the Regulus of. 
Antimony, but with great difficulty; nor doth it 
effect a complete diſſolution thereof, as is evident 
from what hath been already ſaid: whereas the Ma- 
rine Acid, combined with the Nitrous Acid, and 
therewith forming an Aqua Regis, as in the prepara- 
tion of Bezoar, diſſolves the reguline part of Anti- 

mony completely and radically. Now, it is certain 
that, the more efficaciouſly Acids operate on metal- 
lic ſubſtances, the more of their phlogiſton do they 
deſtroy; and we cannot but recollect that the pre- 
parations of Antimony are ſo much the leſs emetic 
the leſs phlogiſton they contain, or the further they 
recede from the nature of a Reguliis, and the nearer 
they approach to that of Diaphoretic Antimony : 
conſequently it is plain how Bezoar mineral, which 
s a ſort of calx of Antimony entirely deprived of its 
phlogiſton by the intimate diſſolution thereof made 
by the Acids of the Aqua Regis, may be in no de- 
gree emetic; while the Pulvis Algaroth, being a 
true Regulus of Antimony, on which the Marine 
Acid hath operated but very ſuperficially, and 
which ſtill contains a great deal of neee * 
a moſt vile. emetic. | 
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PROCE S'S XIV. 
Flowers of Antimony. 


AKE an ,unglazed earthen pou ord an a- 
perture in its ſide, with a ſtopple to ſhut it 

cloſe. Set this pot in a furnace, the cavity whereof 
it may fit as exactly as poſſible; and fill up with lute 
the ſpace, if any, left between the veſſel and. the fur- 
nace. Over this veſſel fix three aludels, with a 
blind-head at the top; and light a fire in the fur- 


' nace under the pot. 


When the bottom of the pot is thoroughly red, 
throw into the lateral aperture a ſmall ſpoon-tull of 
powdered Antimony. Stir the matter immediately 
with an iron ſpatula made a little bending, in order 
to ſpread it over the bottom of the veſſel, and then 
ſtop the hole. The flowers will riſe ad adhere to 
he inſides of the aludels. Keep up the fire ſo that 
the bottom of the pot may always continue red; 
and, when nothing more ſublimes, put in a like 
quantity of Antimony, and operate as before. In 


this manner go on ſubliming your , till 


you have as many flowers as you want. Then let 
the fire go out; and when the veſſels are cold un- 
lure them. You will find flowers adhering all round 
the inſides of the aludels and the head, Which you 
may collect with a feather. 


© OBSERVATIONS. 


 AnTIMony is a volatile mineral, capable of be- 
ing ſublimed into flowers; but this cannot be effect. 
ed without oceaſioning a notable change in its parts. 
The reguline and the ſulphureous parts are not united 
ſo intimately, or in the ſame proportion, in the flo- 
wers as in the Antimony itſelf; and accordingly we 


find theſe flowers have a ſtrong emetic quality, 


which e hath not. __ are of divers 
* ._ colours; 


— 
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colours; which probably ariſes from their contain- 
ing more or leſs Sulphur. Three or four aludels are 


placed one over another, not only with a view to 


provide a greater ſurface to which the flowers may 
adhere, but alſo to give them room enough to cir- 
culate, without which they might burſt the veſ- 
ſels. Lt BY \.5 24 D FE, | L 2 
If you introduce the noſle of a pair of bellows 
into the pot that contains the Antimony, and blow 
upon it, the ſublimation of the flowers will be much 
ſooner effected. This is a ee rule with regard 
to all matters that are to be ſublimed or evaporated; 
the reaſon of which we have already given. 
It is proper that no interval be left between the 
furnace and the pot containing the Antimony, leſt 
the heat ſhould be thereby communicated to the 
aludels, on which the flowers faſten beſt when they 
ee e e e ee 
After the operation there remains, at the bottom 


of the pot, a portion of Antimony half calcined; 


which being 'pulverized, and thoroughly calcined 
till it emit no fume, may be employed to make the 


Glaſs of Antimony. 


* 
1 
— 
* W — 

© a 7 : 4 > M8 

_ — 

- 
p 


* T3613 412 8 2 ig 4 444 
FRO UR 
FNegulus of Antimony converted into Flowers. 


P ULVERIZE your Regulus of Antimony: 


put the powder into an unglazed earthen pot: 


three or four fingers breadth above the powder, fit 


into the pot a little cover, made of the {ame earth, 
and having a ſmall hole in its middle, ſo that it may 


with eaſe be placed in the pot, and taken out when 


there is occaſion: cover the mouth of the pot with 


and to melt the Regulus. When it hath. been thus 


a common lid; ſet it in a furnace, and Kindle a fire 
under it ſufficient tõ make the bottom of the pot red. 


kept 
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kept in fuſion-for about an hour, letthe 98 go out. 
and the whole cool. Then remove the two covers. 
You will find adhering to the ſurface of the Regulus, 
which will be in a maſs at the bottom of the pot, 
white flowers reſembling ſnow, intermixed with 
beautiful, brilliant, ſilver- coloured needles. Take 
them out, and you will find them make about one 
part in ſixty-two of the whole Regulus employed. 

i Put the covers again in their places, and proceed 
in the ſame manner as before: when the veſſels are 
cold you will find half as ae more newer as you | 
got the firſt time. Wo AO DET 

Proceed thus till you have Covered: all our 

Regulus into flowers. This will require a conſider- 

able number of ſublimations, which, as you advance, 
will always yield you a greater portion of flowers; 

reſpect, however, being had to the + on 8 oe 

| gulus hangs, in the | an Mi 


OBSERVATIONS. 
—. —̃ — 


in our obſervations on the preceding proceſs; viz. 
that Regulus of Antimony is capable of being 
+ , Wholly elevated and ſublimed by the action of fire; 
but that it muſt at the ſame time undergo a conſi- 
derable change and alteration. Theſe flowers of 
Regulus of Antimony are very different from every 
other Antimonial preparation. They reſemble the 
Pearly Matter in this, that they cannot be reduced 
to a Regulus by any means whatever: but they dif- 
fer from it, 1. in that they are not fixed; for, when 
melted by. fire, they fly wholly away in vapours: 
2. in that they are capable of being diſſolved by 
Agua Regis, much in the ſame manner as the Regu- 
lus; whereas the Pearly Matter i is known to be in- 
diſſoluble by any Acid. * MATH. 
As ſoon as Regulus of mühe is in fuſion, it 
begins x A — into ** : ſo that it is needleſs 
| to 
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to apply a greater degree of heat than is juſt ſuf- 
ficient to melt it. 

A pan of ſome width is preferable to a crucible 
fot this Operation; becauſe the upper ſurface of the: 
Regulus melted therein is larger, and, the larger | 
that furface 1s, the more conſiderable ; is the re 
tity ſublimed from it. 744 

The two covers which are applied within and over 
the pot are deſigned to check, as much as poſſible, 
the diſſipation of the melted Regulus; yet without | 
abſolutely, excluding the free acceſs of the air, the 
concourſe of which is uſeful in all metallic ſublima- 
tions. Notwithſtanding. theſe precautions, it is im- 
poſſible ta prevent the eſcape of ſome of the ; 

Regulus, in vapours that cannot be confined, Some- 
what leſs than three fourths of the Regulus made 
uſe of is nearly the yield in flowers: the reſt evapo- 
rates through the interſtices left by the covers, which 

muſt not be luted for the ber e. r e 


* + 
r ; 7 oof N . . e 


— 2 — O S . & 
* — - — a —L[—m 


1 8 { 


— * 
+ nn 


5 7 1 A p. II. os 5 A 
; B'S BiomuTH. | bi | 
; — . — — | ——_ . * — * = I | 4 | we | 


* R 0 Cc * 8 Be 85 
7 0 extraft Biſmuth from its Ore. 


BREAK che ore of Biknurh inte fnall pieczs 
D and therewith fill a crucible either of earth or 


1 Set the crucible in a furnace, and light ſuch 
a fire that the bits of ore may become moderately 
red. Stir the ore from time to time, and, if you 
perceive it crackle and fly, keep the crucible co- 
vered. At the bottom you will find a- button of 1 


On OBSER- 


- Biſmuth. 
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OBSERVATIONS. 


Tux extraction of Biſmuth from its ore requires 
big but ſimple fuſion, without the addition of 
any inflammable matter, becauſe it is naturally poſ- 
ſeſſed of its metalline form. Nor does it require any 
flux; becauſe it is very fuſible: which allows us to 
melt it, and collect it in a maſs, without the necel- 
fity of fuſing likewiſe the earthy and ſtony matters 
in which it is lodged. Theſe matters remain in their 
firſt ſtate; and the melted Biſmuth deſcends by 
its gravity to the bottom of the crucible. No 
greater degree of heat muſt be applied, on this oc 
caſion, than is neceſſary to melt the ſemi · metal: 
for, as it is volatile, part of it would be diſſipated; 
ſo that much leſs thereof would be obtained, if the 
fire were made too ſtrong, and ſo much the leſs as 
another portion thereof would be converted into a 
calx. For the ſame reaſon, the crucible muſt be 
taken out of the furnace as ſoon as you 2 
that all the Biſmuth contained in the ore is 
and that the button doth not increaſe. _ 
| | The ore of Biſmuth may alſo be treated like the 

ores of Lead and Tin; that is, it may be reduced 
into a fine powder, mixed with the black flux, a lit- 
, tle Borax, and Sea-ſalt.; put into a cloſe crucible, | 
and fuſed in a melting furnace. In that caſe you 
will find a button of Regulus covered with ſcoria. 
By this method rather more Biſmuth is obtained; 
and it is beſt to make uſe of it when the ore is poor, 
becauſe, in ſuch a caſe, none at all would-be'obrained 
by the other proceſs. But here care muſt be taken 
to apply at once the degree of fire neceſſary to melt 
the mixtute: for, if it remain long in the fire, 
much Biſmuth will be loſt, on account of the 
great volatility of this 3 and the Facility 
With which it turns to a calx. 


2 © lj Biſmuth 
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Biſmuth is pretty frequently found pure in its 
earth and ſtoney matrices; and when mineralized 
it is uſually ſo b 7 Arſenic, which, being ſtill more 
volatile, flies off in vapours while the ore is melt- 
ing, provided it be bur in a ſmall quantity: if 
there be much of it, atid the ore be ſmelted by fu- 
ſing it with the black flux, the Arſenic allo is re- 
duced to a Regulus, unites more intimately with 
the Biſmuth, becomes a little more fixed by that 
union, and increaſes the quantity of the femi-me- 
tallic maſs found after the fuſion, 

Though Bifmuth be not uſually Minerals by 
Sal phur, 'that is not becauſe it is incapable of 
Uniting therewith; for, if equal parts of Biſmuth 
and Sulphur be melted together, after the fuſion 
the Biſmuth will be found encreaſed near an eighth 
part, and formed into a maſs diſpoſed in needles 
much like Antimony. 3 

When we come to treat of the ore of Arſenic, 
we ſhall have occaſion to lay a good deal more 
concerning Biſmuth and its ore; becauſe theſe mi- 


nerals reſemble each other very much. 


Mr. Geoffroy, ſon of the Academitian, hath 


ſhewn in a Memoir read before the Academy of 


Sciences, that there is a great reſemblance between 
Biſmuth and Lead. That Memoir, which contains 


| only the beginning of Mr. Geofffoy's courſe of ex- 


periments, proves that the Author ſupports with 
dignity tlie glory of his name. It is there demon- 


ſtrated, by a very great number of experiments, that 


fire produces the ſame effects on Bifmuth as on 
Lead. This ſ:-mi-metal is converted into a calx, 
into litharge, and into glaſs, as Lead is; and theſe 


productions have the fame properties as the prepa- 


rations of Lead made with the ſame degree of fire. 
Biſmuth is capable of vitrifying all the imperfect 


metals, and of carrying them off through the pores 


of the crucible. So that Gold and Silver may be 
Vol. II. E. puri 
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purified and cupelled by its means, as well as with 


Lead. You may on this occaſion turn to wan we 
hovers faid rene Lead. | 


PROCESS IL RD 


Bj jſmuth difetved by Acids. Ma giftery 00 Biſmuth. | 
© Sympathetic Ink. | 


INro a matraſs put Biſmuth broken into little 

bits: pour on it, by little and little, twice as 
. Aqua Fortis, This Acid will attack the ſemi- 
metal briſkly, and diffolve it entirely, with heat, 
efferveſcence, vapours, and puffing up. The ſo- 
tation will be clear and limpid. 


OBSERVATIONS. 


Or all Acids the Nitrous is that which beſt diſ- 
ſolves Biſmuth. It is not neceſſary, on this occa- 
ſion, to place the phial, in which the diffolution is 
performed, on a ſand- heat, as in moſt other metallic 
diſſolutions: on the contrary, care muſt be taken 
Hot to pour on all the Aqua Fortis at once; becauſe 
it operates with ſo much activity that the mixture 
will heave up and run over the veſſel. NE 

*Fhe bare addition of water is ſufficient to preci-. 
pitate the ſolution of Biſmuth. If this ſolution be 
mixed with a very large proportion of water, the 
liquor grows turbid, appears milky, and depoſites 
a precipitate of a 82 beautiful white. This is 
that White which the Ladies uſe at their toilets. 
” Water produces this precipitation by weakening 
 the&Atid ; which probably is incapable of keeping 
che Biſmuth diſſoved, unleſs it have a certain Force 
'M ſtrength. Of 

I you would have g erß of Biſmuth beau- 

white, you muſt p erform the diſſolution with 
2 Aqua Fortis that 1 is ; not tainted with any * 
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from all that were known b 
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of the Vitriolic Acid; for this gives the precipirate a 


| dirty white colour, inclining ro grey. Several au 1 5 


thors advife the uſe of a ſolution of Sea-falt, inſtead 
of pure witer, for preciprarng, oe Biſmuth, ima- 
gining that this Salt will effect a precipitation here 
as it does in the caſes of Silver and Lead. But 
Mr. Pott, a German Chymiſt, who hath publiſhed 
a long diſſertation on Bifmuth, pretends, on the 
contrary, that neither Sea- ſalt, nor its Acid, is ca- 
pable of precipitating this ſemi-metal; and that 
when a precipitation takes place on mixing them 


Biſmuth may alſo be precipitated by the means 
of Fixed or Volatile Alkalis; but the precipitate is 
not of fo fine a white as when BE IS 
means of pare e ET TINT 

If a greater quantity of Aqua. Fortis, than that 


preſcribed in the proceſs, be made uſe of to diſſolve 


the Biſmuth, a great deal more water will alſo be 


required to precipitate the Magiſtery ; becauſe there 
will be much more Acid to weaken. This White 
ought to be well waſhed, in order to free it from 
any remainder of acidity z and it ſhould be kept in 
4 bottle well ſtopped; becauſe the acceſs of the air 
makes it turn brown, and if any of the Acid be 


left it will turn it yelo x. | 
A. ſolution of Biſmuth prepared with the proper 
quantity of Agua Fortis, that is, with two parts of 
the Acid to one of the femi-metal, coneretes into - 


lttle cryſtals almoſt as ſoon as made. _ 
Agua Fortis not only acts on Biſmuth when ſe⸗ 


. — ws 


oo ; 


9 arated from its ore, and” reduced to a Regulus, 
bur atracksit even in its ore, and likewiſe diſſolyes 


at the ſame time fome portion of the ore itſelf. 


With this ſolution of the ore of Biſmuth Mr. Hel- 


* 


lot makes a very curious Sympathetic Ink, differing 
WW 
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wich our folutiony it is brought about only by means 
of the water in which thoſe ſubſtances are diffuſed; 


by the 
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Mr. Hellot prepares the liquor in the following 
manner: He bruiſes the ore of Biſmuth to'a 
« coarſe powder. On two ounces of this powder 
cc he pours a mixture of five ounces of common 
<« water with five ounces of Aqua Fortis. He 
« does not heat the veſſel till the firſt ebullitions 
c are over. He then ſets it in a gentle ſand-heat, 
“ and lets it digeſt there till he ſees no more air - 
<* bubbles riſe. When none appear in this heat, 
e he increaſes it ſo as to make the folvent boil 
* {lightly for a full quarter of an hour. It takes 
< uß a tincture nearly of the colour of brown beer. 
e The ore that gives the Agua Fortis this colour is 
c the beſt. He then lets the ſolution cool, laying 
the matraſs on its fide, that he may decant the 
* [liquor more conveniently when all is WESTIN 

& that is not taken up by the ſolvent. 
The ſecond veſſel, into which the liquor is firſt 
6 decanted, he alſo lays declining, that a new pre- 
4 cipitation of the undiſſolved matters may be ob- 
<« tained; after wich he pours the liquor into a 
6 third veſſel. This liquor muſt not be filtered, if 
« you would have the reſt of the proceſs ſucceed 

perfectly; becauſe the Agua Fortis would diffolve 
ce jy of the paper, and that would poil the co- 
Jour of your liquor. 

When this ſolution, which Mr. Hellot calls the ; 
e Tmpreguation, is thoroughly clarified by being 
e decanted three or four times, he puts it into a 

6 glaſs baſon with two ounces of very pure Sea- 
<« falt. The fine white ſalt made by the ſun ſuc- 
<« ceeded beſt with Mr. Hellot. If that cannot be 
&«. had, common bay- ſalt, purified by ſolution, fil- 
tration, and cryſtallization, may be uſed inſtead 
„ of fit. But as it is rare to mect with any of the 
ſort that is not a little tainted with iron, the 
hitte bay-ſalt is to be preferred. The glaſs 
wt rm * n in a er 8 avs and kee Lit 
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0 there till the mixture be reduced by P N 
ce to an almoſt dry ſaline maſs. 

f you deſire to fave the Agua Regis, che Im- 
4 pregnation muſt be put into a retort, and diſtilled 
46 with the gentle heat of a ſand-bath. But there | 
« js an inconvenience, as Mr. Hellot obſerves, in 
« employing a retort; which i is, that, as the ſaline 
« maſs cannot be ſtirred while it coagulates in the 
< retort, it is reduced to a compact cake of co- 
“ loured Salt, which preſents but one ſingle ſur- 
ce face to the water in which it muſt be diſſplved ;* 

* ſo that the diſſolution thereof takes up ſome- 
<« times no leſs than five or fix days. In the ba- 
<« fon, on the contrary, the ſaline maſs is eaſily 
" brought to a granulated Salt, by ſtirring it with 
ea glas rod; and, when thus granulated, it has 
«© a great deal more Fre ; it diſſolves more ea- 
< fily, and yields its tincture to water in four 
« hours time. Indeed one is more expoſed to the 
© vapours of the ſolvent, which would be dan- 
4 dane if the operation were to be often Per- 
ormed, without proper precautions. 

1 When the baſon, or little veſſei, containing the 
* mixture of the Impregnation and Sea-falt is heat- 
ed, the liquor, which was of an orange coloured 
5 red, becomes a crimſon red; and, when all the 
phlegm of the ſolvent is evaporated, it acquires 
<« a beautiful emerald colour. By degrees it 
e thickens, and/acquires the colour of a mals of 
Vefdegris. It muſt then be carefully ſtirred with 
<« the glaſs rod, in order to granulate the Salt, 
e which muſt not. be kept over the fire till it be 

« perfectly dry: becauſe you run a riſk of loſing 
irrecoverably the colour you are ſeeking. Tou 
may be ſure you have loſt it, if by too much 
heat the Salt that was of a green colour become 
* of a dirty yellow. If it be once brought to this 
« ſtate,” it will continue without RY when 

E. I . 
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“ cold: but if care be taken to remove it from the 


« fire while it is ſtill green, you will ſee it gradu- 
* ally grow pale, and become of a beautiful roſe 
colour as it cools. 


Mr. Hellot remoyes it from this veſſel, and 
te throws it into another containing diſtilled rain 


« water: and this ſecond veſſel he keeps in gentle 
«q 228 till he obſerves that the powder which 
* falls to the bottom is perfectly white. If, after 


« three or four hours digeſting, this powder ſtill 


* continues tinged with a roſe colour, it is a proof 


* that water enough was not added to diſſolye all 


te the Salt impregnated with the tincture of the ſo- 
* lution. In this caſe, the firſt tinged liquor muſt 
he poured off, and freſh water added, in propor- 
tion to the quantity of tinged Salt, that is ſup- 
£* poſed to remain mixed with the precipitate, 
When the ore is pure, and doth not contain a 
e great deal of fuſible ſtone, commonly called 
* Fluor or Quartæ, an ounce of it generally yields 
* tincture enough for eight or nine ounces of wa- 
<« ter, and the liquor is of a beautiful colour, like 
Ty that of the lilach or pipe: tree bloſſom. In order 


to prove the effect of this tincture, you mult 


« write with this lilach- coloured liquor on good 
« well gummed paper, that does not ſink ; or you 
may uſe it to ſhade the leaves of ſome tree or 
e plant, having firſt, drawn the qutlines thereof 
4 322 5 China- ink or with a black-lead 
„pencil. Let this coloured drawing, or writing, 
. dry in a warm air. You will perceiye no colour 


0 While it is cold; but, if it be gently warmed 


* before the fire, you will ſee the writing, or the 


8 drawing, gradually acquire a blue or greeniſh- 
11 blue colour, which is viſible as 4 as the pa- 


< per, continues a little warm, ang di appears en- 


. tirely when it cools.” | 
The fingularity of this ſympathetic: ink coniiſts 


in its f of r entirely and becom- 
| ing 
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ing. inviſible, though it be not touched with any 
thing whatever : and this diſtinguiſhes it from all 
others; which, when once rendered viſible by the 
application of proper means, do not again diſap- 
pear, or at leaſt not without touching the ſtrokes 
on the paper with ſome other liquor. 
..; Hellor made a vaſt variety of experiments 
on this ſubject, and gave his ſympathetic ink ſuc- 
_ ceſlively the properties of all others that are known. 

It follows from Mr. Hellot's experiments that it 
is the Acid of Sea- ſalt which makes this ſaline magma 
of a green colour while it is hot; that without this 
Acid the ſaline matter continues reds and that the 
ſolution of Biſmuth- ore in Agua Portis may there- 
fore ſerve as a touchſtone, to diſcover whether or 
no any unknown Salt under examination contains 
Sea-ſalt, or a portion of the Marine Acid. 

He alſo proves, in the Memoirs he hath given in 
on this ſubject, that the Nitrous Acid is the true 
ſolvent of thoſe -ores of Biſmuth which contain 

moreover Smalt and Arſenic. That Acid dif- 
ſolves all the metallic and colouring matters con- 
tained in thoſe ores, ſparing nothing but the ſul- 
phureous and arſenical portion, the greateſt part ot 
which remains precipitated; and from this colour- 
ing matter the ſympathetic ink derives its virtue. 
Under the head of Arfenic we ſhall ſpeak more 
amply of this matter in Cobalt, or the ore of Arle- 
nic, that gives a blue colour to the ſand with 
which it is vitrified. _ | 
The Vitriolic Acid doth not, properly peking, 
diſſolye Biſmuth. If to one part and an half of 
this ſemi-metal you add one part of Oil of Vitriol; 
diſtill the whole to dryneſs ; ; and then. lixiviate 
with water what remains in the retort; the li- 
quor you obtain by this means will be of a rediſn 
yellow colour, but will let nothing fall when mixed 
with an Alkali: and this  ſhews ag the Vitriolic 
7 op Acid 
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Acid acts only upon the inflammable 1 158 of Bip 
muth, and doth not diſſolve its metallic eartn. 

It difflves the ore of Bifmuth more perceptibly 
than Biſmuth itſelf; becauſe the ore contains, be- 
ſides the reguline part, an arſenical matter, and a 
coloured matter, over which r it hath more 
power. 

The Acid of Ses fal ence; and di * Biſ 
muth in ſaome ſmall meaſure, but ſlowly and with 
difficulty. That this Acid diſſolves a portion of 
our ſemi· metal may be proved, by mixing a Fixed 
or Volatile Alkali with Spirit of Salt in which Biſ- 
murh hath lain ſome time Uigeſting) e rh 
precipyate falls. ed D 

But, though the Namur Arid be capable of dit. 
ſolving Biſmuth, it doth not follow that it hath a 
greater affinity than the Nitrous Acid with this me- 
tallic ſubſtance,” as ſome Chymiſts have thou — 
who imagined that, in the precipitation of the Ma- 
ry of Biſmuth by a ſolution of | Sea-falt, ah? 
Acid of that Salt quits its baſis to unite Wick the 
Biſmuth which it precipitates, as is the caſe in the 
precipitations of Lead and of Silver by the ſame. 
Salt, and that it forms, on _ ee Raf. 
tbum corneum. 111 

On this ſubject Mr. N Sb bd 5 that; ben ; 
only a ſmall quantity of the ſolution of Sea-ſalt is 
mixed with the ſolution of Biſmuth in the Nitrous 
Acid, no precipitate is formed: now it is certain 

that hen the ſmalleſt quantity whatever of Sea · ſalt 
18 mixed with the ſolution either of Lead or of Sil- 
ver, a precipitate is immediately depoſited, in 5 
quantity proportioned to that of the Salt uſed. 

2 Mr. Pott, having examined the — 
of Biſmuth thrown down by a ſolution of Sea-ſalt, 
found it not to have the properties of a metallic 
ſubſtance rendered horny: on the contrary, that 
precipitate being oper to a very violent fire ap- 


Pare cane and could not be melted. 
7 an A F. 
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powder; ght x this powder accurately with 


in a crucible to free it from all moiſture: put this 
mixture into a ſtone retort coated with lute, leav=; 
ing a third part of it empty: ſet your retort! in a 


reverberatory furnace, capable of giving a very 


fierce heat. To the retort apply a receiver, with a 
little water in it. Kindle the fire, and raiſe it by 
degrees till the heat be ſtrong enough to melt cop- 


per. With this degree of fire the Zinc being me- 


tallized will ſeparate from the mixture, and ſublime 
into the neck of the retort, in the form of me- 
tallic drops. : Break: ew, leert n ay Meare on 
| collect. the- Zinc. es Hint E ien 


* 


* 
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Tun proceſs here given for ſmelting Zinc out of 
Calamine is taken from the Memoirs of the Aca- 


demy of Sciences at Berlin. The author of it is 


Mr. Marggraf, a ſkilful Chymiſt, whom we have 
already had occaſion to mention anche the article 
of Phoſphorus. tir cog ld 0 

Till this proceſs was publied, ve we knew no 
method of obtaining ann mn eee 
x 5s „ 01 


= 


one part of fine charcoal-duſt, previouſly calcined 


N 
| 
| 
| 
' 


duced to flowers, as we ſhall ſee, 
tinguiſned, and eaſily cooled and fixed, by being 
hid under the unlighted ſmall- * placed weine on 

| * to receive it. | 
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Moſt of the Zinc we have comes "On an ore of 


difficult fuſion that is worked at Gollar, and yields, 


at one and the ſame time, Lead, Zinc, and another 
metallic matter called Cadmia Fornacum, which alſo 
contains much Zinc, as we ſhall afterwards ſee. 
The furnace uſed for ſmelting this ore-is cloſed 
on its fore- ſide with thin plates or tables of ſtone, 
not above an inch thick, This ſtone is greyiſh, 


and bears a violent fire. 


In this furnace the ore is melted amidſt charcoal, 
by the help of bellows. Each melting takes twelve 
hours, during which time the Zinc flowing with 
the Lead is reſolved into flowers and vapours, 
great part of which adheres to the ſides of the fur- 


nace in the form of a very hard cruſt of earth. 
The workmen take care to remove this cruſt from 

time to time; for it would otherwiſe grow ſo thick 

at laſt as to leſſen the ae of che furnace very 
I n. | 


There adheres hate to the e penn of the 


Heide) which is formed, as we ſaid before, of 


thin plates of ſtone, a metallic matter, which is the 
Zinc, and is carefully collected at the end of 
each melting, by removing from this part all the 
live coals. A quantity of ſmall- coal is laid un- 
lighted at the bottom; and on this ſmall- coal, by 


ſtriking the ſtone plates gently with a hammer, the 


Zinc is made to fall out of the other matter, known 


by the Latin name of Cadmia Fornacum, among 
which it appears fixed in a radiated form. To this 


other matter we may properly enough give the 
name of Furnace-Calamine. The Zinc falls in the 


form of a melted metal, all on fire, and in a bright 


flame. It would ſoon be r. burnt and re- 
It were not ex- 


T he 
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The Zincadheres to the fore-part of the furnace 

rably to any other, becauſe that being the 
thinneft i is therefore the cooleſt: and, in order fur- 
ther to promote its fixing on this part, they take 
care to keep the thin ſtone plates cool during the 
operation, by water on them. 
Hence it appears that Zinc is not extracted from 
its ore by fuſion and the precipitation of a Regulus, 
like other metallic ſubſtances. This is owing to 
the great volatility of our ſemi-metal, which can- 
not, without ſubliming, bear the degree of fire 
neceſſary to melt its ore. It is at the ſame time ſo 
combuſtible, that a great part of it riſes in eue 
which have not the metalline form. 

Mr. Marggraff provides againſt theſe 1 inconve- 
niences by working the ore of Zino in cloſe veſſels, 
By this means he prevents the Zinc from taking 
fire, and being converted into flowers; ſo that it 
ſublimes in its metalline form. The water in the 
recipient ſerves to receive and cool the drops of 
Zinc that may be forced quite over the helm. As 
the operation requires à moſt violent fire, theſe 
drops muſt needs iſſue exceeding hot, and, withaut 
this precaution, break the recipient. - 140 

Mr. Marggraff by the ſame proceſs d 
out of the Furnace-Calamine procured from ores 
containing Zinc; from Tutty, which is a ſort of 
furnace: calamine; from the flowers and from the 
calx of Zinc; and from the precipitate of White 
Vitriol; all of them matters known to be Zinc, that 
wanted nothing but the phlogiſton to give it a 
ſemi- metalline orm, and from which nevertheleſs 
no body could ever before him procure any Zinc. 

Mr. Marggraff obſerves, that the Zinc ob- 
tained by his proceſs bears being flatted under the 
hammer into pretty thin plates; which the common 

Zinc will not do. The cauſe of this e 
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that the Zinc obtained by his method i is more 7 


timately combined with the 2 and con- 


tains a greater quantity thereof 


chat which is 
ee in _ EP aye” "5 


PROCESS 3/1. NA 
L ſublime Zinc into Flowers... 1 


* KE a very deep, large crucible: place it 
in a furnace, ſo that it may ſtand inclining 
in an in le of forty-five degrees nearly. Throw 


ſome Zinc into it, and Kindle a fire in the furnace 


fomewhat ſtronger than would be neceſſary to kee 
Lead in fuſion. The Zinc will melt. Stir it wit 


an iron wire, and there will appear on its ſurface a 
very bright white flame: two inches above this 


flame a thick fmoke will be formed, and with this 
ſmoke exceeding white Flowers will rife, and re- 
main ſome time adhering to the ſides of the cruci- 


ble, in the form of a very fine light down. When 


the flame flackens, ſtir your melted matter again 
with the iron wire: you will ſee the flame renewed, 


and the Flowers begin again to appear in greater 


abundance. Go on thus till you obſerve that che 


matter e e not flame, nor any more i lowers riſe. f 


OBSERVATIONS. 


Zire Aller fire very eaſily as ſoon as it 1 affected : 
by a certain degree of heat; which proves that in 


the compoſition of this ſemi-metal there is very 


much phlogitton, united bur ſlightly with its me- 
rallic earth. The Flowers into which Zinc re- 
ſolves, during its combuſtion, are of a perfectly 
ſingular nature, and differ greatly from all the 
other unbeteite obtainable our of metallic ſub- 


N 


They 


ew 


da — 7 
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They may be confidered as the very calx of Zinc, 
or its metallic earth robbed of its phlogiſton, and 
ſublimed during the combuſtion of this ſemi - metal, 
being robably carried up by the phlogiſton in fu 
ing oo For theſe F 8 When once ſublimed, 
= afterwards. exceedingly fixed: they ſuſtain the 
greateſt violence of fire without riſing, and are 
converted by it into a ſort of glaſs. 

None of the methods Rüber employed, for re- 
ſtoring to the Flowers of Zinc their metalline form, 
have ever ſucceeded. When treated like other 
metalline calxes in a crucible, with every kind of 
inflammable matter, and different ſorts of reducing 
fluxes, they never can be re- metalliaed: they Pele 
melt with the flux, and produce a kind of Glaſs. 

Mr. Marggraff indeed, as mentioned before, ob 
tained Zinc from theſe Flowers, by treating them 
as he did Calamine in a retort with charcgakduſt+- 
but as the Flowers often carry up with them little 

articles of undecompoſed Zinc, there ſtill remains 
Fog doubt concerning the *eGudHion: of: nie” 
Flowers, even by this method. 

If the crucible, into which you put che Zine o 
be converted into Flowers, inſtead of being left 
open, as directed, be coyered with another cruci- 
ble inverted, the two veſſels luted together, placed 
in a melti furnace, and a ſtrong fire immediately 
kindled an wy up for about half an hour; you 
wil find, when the veſſels are cold, that all the 
Zinc. hath left the lower crucible, and is ſublimed 
into the upper one, in its metalline form, without 
ſuffering any decompoſition. This experiment 
proves that Zinc, to be convened into F lowers, mult . - 
neceſſarily. be ſet on fire and burnt. | As it cannot 
burn in cloſe veſſels, any more than other combuſ- 
tible bodies, and as it is volatile, it ſublimes without 
ſuffering any decompoſition. Regulus of Antimony 
and Biſmuth may be ſublimed in the ſame manner; 

but 


_ tae of the 


but not ſo ks as Zinc, which i is ſtill more vola: 
tile than thoſe other ſemi-metals. - 

It is neceſſary to ſtir the Zinc in fufion from time 
to time with an iron wire, when you intend to con- 
vert it into Flowers : for there forms on its furtace 
a grey cruſt that obſtructs its deflagration, and be- 
neath which it is gradually converted into a clotted 
calx. In order, therefore, to promote the riſing of 
the Flowers, care muſt be taken to break this cruſt, 
as oft as it begins to form. On this there immediately 
appears a very bright white flame: two inches above 
e flame is ſeen a thick ſmoke, and with this ſmoke 
very white Flowers riſe, that continue ſome time ad- 
hering to the inſide of the crucible, in the form of 
a fine down. 

M. Malouin, who, in ſundry Menivirs on Zinc, 
Hath endeavoured to difcover what reſemblance 
there is between this femi-metal and Tin, tried to 
calcine Zinc in the ſame manner as Tin; but found 
it ſomewhat more difficult. Zinc, while it is not in 
fuſion, doth not calcine; but it begins to turn to a 
calx the moment it begins to melt. M. Malouin, 
Having repeated the fuſion of Zinc a great num- 
ber of times, by that means collected at laſt a 
quantity of the calx of this ſemi-metal, reſembling 
other metalline calxes. This calx of Zinc he 
melted in a crucible with animal fat; whereby 
the calx was remetallized, and reduced to Zinc. 
| There is great reaſon to believe that the calx of 
Zinc made by this method is not ſo much burnt as 
the Flowers, and that it ftill contains a portion of 


: e 
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PROCESS H.. 
To combine Zinc with Copper. "Braſs, Princes 
TJ)OUND one part and an half of Calamine, 
P and an equal quantity of charcoal; min 


theſe two powders together, and moiſten them with 
a little water. Put this mixture into a large crucĩ- 
ble, or ſome other earthen veſſel that will bear a 
melting heat, Amongſt and over this mixture put 
one part of very pure Copper in thin plates, and then 
put freſh charcoal-duſt over all: cover the crucible; 
{et it in a melting furnace; put coals all round it, 
and let them kindle gradually. Raiſe the fire ſo as 
to make the crucible very red-hot. When you 
obſerve that the flame hath acquired a purple or 
blueiſh- green colour, uncover the crucible, and 
dip into it an iron wire, to examine whether or no 
the copper be in fuſion under the charcoal-duſt. If 
you find it is, moderate the force of the fire a little, 
and let your crucible remain in the furnace for a 
few minutes. Then take it out and let it cool: 
you will find your Copper of a gold colour, in- 
creaſed in weight a fourth, or perhaps a third part, 
and yet very malleable. _ F 
„ 
Tux Lapis Calaminaris is not the only ſubſtance 
with which Copper may be converted into Braſs: 
all other ores containing Zinc, the Furnace-Cala- 
mine that ſublimes where ſuch ores are worked, Tut- 
ty, Zinc in ſubſtance, may be ſubſtituted for it, 
and, like it, will make very fine Braſs; but, in 
order to ſucceed, ſundry precautions are neceſſarx 
which we ſhall now lay before you. 
This proceſs is a ſort of cementation : for the 
Calamine doth not melt; only the Zinc is converted 
LED is | into 
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- water; f 
crucible, and ram it hard down; lay the Copper 


into vapours, and then combines with the Copper. 
On this the ſucceſs of the operation partly depends, 
as it is the means of the Copper's preſerving its 
purity and malleability; becauſe the other metallic 
ſubſtances that may be united with the ore of Zinc, 
or with the Zinc itſelf, not having the fame volati- 


lity, cannot be reduced to vapours. If you are 


appriſed that the Calamine, or other ore of Zinc 
uſed on this occaſion, is contaminated with a mix: 


ture of any other metallic matter, you muſt mingle 


luting earth with the charcoal-duſt and the matter 
ee; the Zinc; make it into ſtiff paſte with 
this make a bed at the bottom of your 


plates thereon, cover them with charcoal - duſt, and 
then proceed as before. By this means when the 
Copper melts it cannot fall to the bottom of the 
crucible, nor mix with the ore; but is borne up by 
the mixture, and cannot combine with any thing 
but the Zinc, that riſes in vapours, and, paſſing 


through the lute, fixes in the Copper. 


Lapis Calaminaris, or other ore of Zinc, may 


alſo be purified before it be uſed for making Braſs; 
eſpecially if adulterated with Lead ore, % 
often the caſe. For this purpoſe the ore muſt be 


ich is 


roaſted in a fire ſtrong enough to give a ſmall de- 
gree of fuſion to the leaden matter; which will 


thereby be reduced into larger, heavier, and tough- 
er maſſes. The moſt ſubtile particles are diſſi- 
pated in the torrefaction, together with ſome of 
the Calamine. The Calamine, on the contrary, 
is by roaſting made more tender, lighter, and 
much more friable. When it is in this condition, 
put it into a waſhing tray or van; dip the tray in a 


veſſel full of water, and bruiſe the matter it 
contains. The water will carry off the lighteſt 
powder, which is the Calamine, and leave nothing 


at the bottom of the tray but the heavieſt ſubſtance; 


that is, the leaden matter, which is to be rejected 
as 
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as uſeleſs; The powder of the Calamine will ſet - 
fr at the bottom of the veſſel, where, after pour- 
ing off the Water, it may. be Wand and ged 12 
above directed. 

In this operation the ache duſt Sis to 
prevent both the Copper and the Zinc from being 
calcined: and for this reaſon, when you work on a 
great quantity of materials at once, it is not ne- 
ceſſary to uſe ſo much charcoal duſt, in proportion, 
as when you work but on a ſmall quantity; becauſe, 
the greater the maſs of metal, the 108 ealihy will it 
caleine. 5 

Thoug 5 the Copper N in this operation, yet 


| it is far from being neceffary to apply ſuch a ſtrong 


fire as Copper uſually requires to melt it: for the 
acceſſion of the Zinc, on this occaſion, communi- 
cates to it a great degree of fuſibility. The encreaſe 
of its weight i is alſo owing to the quantity of Zinc 
combined with it. Copper acquires ſtill another 
advantage by its affociation with this ſemi- metal; 
for it remains longer in the fire without calcining. 
Braſs well prepared ought to be malleable when 
cold. But in whatever manner it be mage, and 
whatever proportion of Zine there be in it, it is 
conſtantly found quite unmalleable when red-hot. 
Braſs melted in a crucible; with à fierce heat, 
takes fire almoſt like Zinc, and from its ſurfies 
many white flowers aſcend, dancing about in flakes 
like the flowers of Zinc! They are indeed the 
flowers of Zinc, and the flame df Braſs urged by a 
ſtrong fire is ho other than the flame of the Zinc that 
is united With the Copper, and at that time burns. If 
Braſs be thus kept long in fuſion it will loſe almoſt 
all the Zinc it contains.” It will alſo loſe much of 
its weight, and its colour will be nearly that of 
Copper. It is therefare necęſſary, towards per- 
forming this operatiottsrighbt, to ſeize the moment 
when the ö is ans impregnated with 
Vor. II * F Zinc, 5 
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Zinc, when it hath acquired the moſt weight and 
the fineſt colour, with the leaſt detriment to its duc- 
tility, that is poſſible, and that inſtant to put out the 


- 


7 


fire; becauſe, if the Copper be left longer in fuſion, 
it will only loſe the Zinc already united with it. 
Skill acquired by much practice, and an acquain- 


tance with the particular Calamine employed, are 
neceſſary to guide the Artiſt ſurely througli this 
operation; for there are very conſiderable differences 


between the ſundry ores of Zinc. Some of them 


contain Lead, as was ſaid above, and in others there 


is Iron. When theſe heterogeneous metals come to 


be mixed with the Copper, they do indeed augment 
its weight, but they render it at the ſame time pale, 


and make it very harſh. Some Calamines require 


to be roaſted before they can be uſed for this pur- 


poſe, and in the torrefaction emit va 8 of a Vola- 


tile Alkali, ſucceeded by vapours of a Sulphureous 
Spirit: others exhale no vapours while roaſting, 
and may be employed without any antecedent pre- 
pParation. Theſe different qualities muſt evidently 
produce great differences in the operation. EE 


- Braſs may alſo be made, as Prince's metal and 


other imitations of Gold are actually made, by uſing 


Zinc in ſubſtance, inſtead of the ores that contain 


it. But theſe compoſitions have not, when cold, 
the ductility of Braſs prepared with Lapis Calami- 
naris, becauſe Zinc is ſeldom pure, or free from a 
mixture of Lead. Perhaps alſo the different man- 
ner in which the Zinc unites with the Copper may 
contribute to this variation. 


To obviate this inconvenience; the Zinc muſt be 


| refined from all alloy of Lead. The property of 


being indiſſoluble by Sulphur, which this ſemi- metal 


poſſeſſes, Points out a very practicable method of 
doing it. The Zinc muſt be melted in a crucible, 
and ſtirred briſkly with a ſtrong iron wire, while 
- * and mineral ä alornutely dc sd 


upon 
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N upon it; but ſo that the quantity of Sulphur may 


greatly exceed that of the tallow. If the Sulphur 
do not burn entirely away, but form a kind of ſco- 
ria on the ſurface of the Zinc, it is a ſign that your 
ſemi- metal contains Lead. In this caſe you muſt 
continue throwing in more Sulphur, and keep ſtir- 
ring the Zinc inceſſantly, till you perceive that the 


Sulphur ceaſes to unite any more with a metallic ſub- 


ſtance, but burns freely. on the ſurface of the Zinc. 
The ſemi-metal is then refined; becauſe the Sul- 
phur, which cannot diſſolve it, unites very readily 
with the Lead, or other metallic ſubſtance, con- 


tained in it. 


If Zinc thus refined be . ok pure Cs 
in the proportion of a fourth or a third part, and 
the mixture be kept in fuſion and conſtantly ſtirring 
for ſome time, the Braſs produced will be as ductile, 
when cold, as that made by cementation with the 
Lapis Calaminaris. | l 

With regard to Prince's metal, and tler imi- 
tations of Gold, they are made either with Copper 
or Braſs re- combined with more Zinc. As it is ne- 


ceſſary, for giving them a ſine golden colour, to 


mix with them other proportions of Zinc than that 
required, to make -Braſs only, they are generally 
much leſs ductile. In 1725, M. Geoffroy gave 
a Memoir on this ſubject, in which he examined 
the effects . incorporating both Copper and Braſs 
with Zinc, rom a Tal to a very. large A 
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 EAKEN. concentrated Oil of Vitiol — 
mixing with it an equal quantity of water. 


dard a >rnatfald? put the Zinc you intend: to diſſolve, 


EF 2” firſt 
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firſt broken to ſmall pieces. Pour on it fix times 
its weight of the Vitriolic Acid, lowered as above 
directed, and ſet the matraſs in a ſand- bath gently 
heated. The Zinc will diſſolve entirely, without 
any ſediment. The Neutral Metallic Salt reſulting 
from this diſſolution ſhoots into cryſtals, which go 
by the name of Y/hite Vitriol, or Vitridl of Zinc. 
J EONS 
Troven Zinc be ſoluble in all the Acids, and 
when combined with thoſe Acids exhibits ſome un- 
common phenomena, yet M. Hellot is the firſt that 
ever gave a particular account of what happens in 
thoſe diſſolutions: ſo that all we have to ſay on this 
head is extracted from that Gentleman's Memoirs. 
If a ſolution of Zinc in the Vitriolic Acid, pre- 
pared according to the directions in the proceſs, be 
diſtilled from a retort placed in a ſand-bath with a 
graduated heat, almoſt half the liquor preſently 
comes over in pure phlegm. A ſmall quantity of 
a Sulphureous Acid Spirit riſes next. A greater 
force of fire is now requiſite: the retort muſt there- 
fore be removed into a re verberatory, and the diſtil- 
lation continued with a naked fire. On the firſt im- 
Preſſion of this heat an odour of Liver of Sulphur 
. itſelf, Which becomes ſharp and ſuffocat- 
ing towards the end of the diſtillation. In two 
hours time white vapours begin to appear, as in the 
rectification of common Oil of Vitriol. If the Re- 
ceĩver be then ſhifted, you will obtain an Oil of Vi- 
triol, in quantity about the eighteenth part of the 
whole uſed in the diſtillation, which, though ſul- 
phureous, is. yet ſo concentrated, that, it a few 
drops thereof be poured into a weak Oil of Vitriol, 
they fall to the bottom with as much noiſe as if they 
were ſo many bits of red-hot iron, and heat this 
Oil of Vitriol as much as common Oil of Vitriol 
_heats water, DE TY 
* At 
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At the bottom of the retort there remains a dry, 
white, cryſtalline, ſaline maſs, exceeding, in weight, 
the Zinc that was diſſolved, about a twelfth part of 
the whole weight of the liquor. The encreaſe of its 
weight is owing to a portion of the Vitriolic Acid 

| that. remains concentrated in the Linc, and- could 

not be expelled by the fire. This portion of Acid 
adheres. to it moſt tenaciouſly: for, though M. 
Hellot kept the retort containing it during two 
whole hours in ſo violent a fire that the veſſel began 
to melt, the ſmalleſt vapour did not riſe from it. 

This ſaline Caput mortuum is in the form of 
needles, much like the Sedative Salt. It is cauſtic, 
grows conſiderably hot when water is poured on it, 

and gives in the air, but ſlowly. Spirit of Wine, 
digeſted with this Salt for eight or ten days, acquires 

| the ſame ſinell as that which is mixed with concen 

| trated Oil of Vitriol in preparing Xther. 

IH Zinc is diſſolved by the Nitrous and Marine 

a Acids, much in the ſame manner as by the Vitriolic; 

except that the Marine Acid does not touch a black, 

; ſpungy, rarefied matter, which it ſeparates from the 
Zinc. M. Hellot found upon trial that this matter 
is not Mercury, and that it cannot be reduced to a 
metallic ſubſtance. 

That ingenious Chymiſt diſtilled likewiſe Solu- 
tions of Zinc in the Nitrous and Marine Acids. 
There came over at firſt, as there did from the ſolu- 
tion made by the Vitriolic Acid,” an aqueous, and 
then an acidulated liquor. At lat, by exciting the 

fire with great violence, towards the end of the diſ- 
tillation, he obtained a ſmall quantity of the Acid 
that hath been employed in the diſſolution: but the 
ſmall portion of Acid thus obrained was exceeding; 
ſtrong; and the quantity of the Nitrous much 
more conſiderable than that of the Marine Acid. , 

A ſslution of Zinc in the Marine Acid, being 
diſtilled to dryneſs, yields a Sublimate on applying 
a violent heat to it, | 
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All the Acids diſſolve with eaſe, not only Zinc, 
bot its Flowers alſo; and that nearly in the ſame 
quantity, and with almoſt all the ſame phenomena. 
Mr. Hellot, obſerving that the reſidues of moſt of 
the ſolutions of Zinc have a great reſemblance with 
its Flowers, -is of opinion that this femi-metal may 
be reduced, by the means of ſolvents, to the ſame. 
ſtate into which it is een af ory the fire when _ 
limed in Blowers. 
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PROCESS I. 
To extrat? Arſenic from it Matrices. Zafre or Smalt. 


OWDER ſome. Cobalt, white Pyrites, or 
other Arſenical matters. Put this powder in- 
to a retort with a ſhort wide neck, leaving a full 
third thereof empty. Set your retort in a reverbe- 
rating furnace; lute on a receiver; heat your veſſel 
by degrees, and increaſe the fire till you ſee a powder 


ſublime into the- neck of the retort. Keep up the 


fire in this degree as long as the ſublimation conti- 
nues: When this begins to ſlacken, raiſe. your fire, 
and make it as ſtrong as the veſſels will bear. 
When nothing more aſcends, let it go out. On un- 
luting the veſſels, you will find in the receiver a little 
Arſenic in the form of a fine light farina. The 

neck of the retort will be full of white flowers, not 
quite ſo fine, ſome of which will appear like little. 

cryſtals; and if a good deal of Arſenic be ſublimed, 


4 ponderous matter, like a white. ſemi-tranſparent 
| glaſs 
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glaſs, will be found adhering to that part of the 
neck of the retort which is next its body. 


OBSERVATIONS. 


ARSENgC is a metallic ſubſtance ſtill more vola- 


tile than Zinc; ſo that it cannot. be ſeparated from 


the matters wks which it is mixed otherwiſe than 


by ſublimation. It is proper, however, to take no- 
tice that it is not naturally in a metallic form, and 
that, properly ſpeaking, the whole Sublimate ob- 


tained from Cobalt, as above directed, is nothing 
but a metallic calx, that cannot be brought to the 
form and gloſs of a metal, till it be worked up with 


fatty matters, as we ſhall ſhew ; in its place. 


This calx is of a very ſingular nature, and differs. 


from every other metallic calx, in that this is volatile, 
and all the reſt extremely fixed ; even thoſe procured 
from the ſemi-metals: for the Flowers of Zinc, 
which are juſtly conſidered as a calcined Zinc, tho? 
obtained by a ſort of ſublimation, are not for all 


that of a volatile nature, but rather exceedingly 
fixed; ſeeing they are capable of ſuſtaining the 


moſt violent fire, and melt inſtead of ſubliming. 


Arſenic, on the contrary, is not only extracted 


from its ore by ſublimation, but when once ſub- 
limed continues to be volatile, and flies off in va- 
pours as ſoon as it is Wen even to a moderate 
degree of heat. 


This metallic matter, before i it is coin bine 3 


the Phlogiſton, is called White Arſenic, or plain 
Arſenic: it acquires the title of Regulus of Arſenic 


when it is united with the e and RO 


like a metal. 


Though Arſenic be volatile, yet it requires a 
pretty ſtrong fire to ſeparate it from the minerals 
containing it, eſpecially in cloſe veſſels ; becauſe it 


adheres very cloſe to earthy and vitrifiable matters. 
This adheſion | is ſo firm, that, when thus combined, 
F 4 oY | it 


— 
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it is capable of bearing a melting heat, and vitrifies 
with metallic calxes, and other fuſible matters. On 
this account it is impoſſible to extract from Cobalt, 
or other Arſenical matters, all the Arſenic they 
contain by working them only in cloſe veſſels. If 
ſuch matters are to be freed from all their Arſenic, 
you muſt, after you have extracted all they will 
yield by diſtillation, put them into a crucible, and 
ſet 1t uncovered in the midſt of a ſtrong fire. Many 
Atſenical vapours will {till riſe; and care muſt be 
taken to ſtir the contents of the crucible frequently 
with an iron rod, to facilitate the ann, of the 
remaining Arſenic. 25 

It often happens that the Arſenic, obtained from 
minerals by ſublimation, is not very white, but of 
x lighter or darker grey colour. This is owing to 
ſome particles of inflammable matter, from which 
Arſenical minerals are ſeldom quite free. A very 
ſmall quantity of phlogiſton is ſufficient to deprive 
much Arſenic of its whiteneſs, and to give it a grey 
colour. But when fouled in this manner, it may 
eaſily be brought to its due degree of whiteneſs : 
it need only be ſublimed ofice more, after mixing it 
with ſome ſubſtance on which it doth not act; Sea- 
falt, for inſtance. If the matters from Which Ar- 
ſenic is extracted contain Sulphur alſo; as ſome py- 
rites do, the Arſenic ſublimes with much leſs heat, 
than when it is united with earthy matters only; 
becauſe it combines with the Sulphur, where with it 
hath a great affinity, and the Sulphur ſerves to ſe- 
parate rhe Arſenic, by this interpoſition, from the 
earth: In confequetice hereof, Sulphur may be 
employed to extract Arſenic out of the earths in 
which it is fixed. In this caſe, the Sulphur changes 
the colour of the Arſenic; which i it makes ofa lighter 
or deeper yellow, or even red, in proportion to the 
quantity there is of it, and to the degree of fire that 


hath acted on both W 
The 
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The conſiſtence of Arſenic is different, according 
to the degree of heat applyed in ſubliming it. If 
the Arſenical vapour meet with a cold place, it ga- 
thers there in the form of a powder, as the Flowers 
of Sulphur do: this is the caſe with that which falls 
into the receiver in diſtilling it. But, if it be ſtop- 
ped in a hot place, and cannot eſcape from that heat, 
it condenſes into a heavy, compact, ee e 
body, having undergone the firſt 4810 of fuſion. 

Vet it cannot be perfectly melted, ſo as to flow 
like other fuſed matters: not that it is refractory; 
for, on the contrary, the degree of heat in which it 
begins to melt is very moderate, and it is in its own 
nature very fit to promote the fuſion of refractory 
matters: but the reaſon is this; it is neceſſarily con- 
verted into vapours by the degree of heat neceſſary 
to fuſe it, and theſe een burſt the veſſels, if 
they find no vent. | 

Arſenic made yellow by a mixture of Sulphur, 
Which is alſo called Orpiment, is reducible to the 
form of a ſolid Sublimate with more eaſe; becauſe 
it is alloyed with a twentieth, or perhaps a tenth 
part, of-its weight of Sate MACH renders, it 
more fuſibleQ. 

Red Arſenic, which contains Rill more. Sulphur, 
melts alſo more eaſily. It then becomes of a tranſ- 
parent red, like a ruby: and hence, when it is in 
this form, it is called Ruby of Ar/enic, i 

When a combination of Sulphur and Arſenic is 
wanted, it is better to mingle and diſtill together 
ſuch minerals as contain Sulphur and Arſenic, the 
white and the yellow pyrites, for inſtance, than to 
mingle pure Arſenic with pure Sulphur: for the 
great volatility of theſe two ſubſtances is a hinder- 
ance to their uniting; whereas, when combined 
with other matters, they are capable of ſuſtaining 
a much greater degree of heat, which favours and 
promotes — union. | 

Thoſe 
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Thoſe who work by the great do not extract Ar- 
ſenic out of Cobalt by diſtillation: they throw the 
ore mixed promiſcuouſly with wood and charcoal 
into a great furnace, from whence a flue carries the 
vapours into a long winding paſſage, acroſs which 
beams of wood are fixed at proper diſtances from 
each other. The Arſenical vapours being con- 
ducted into this paſſage, adhere both to the ſides 
thereof and to the joiſts that lye acroſs it. The fu- 
liginous parts of the combuſtible matters being 
lighter aſcend higher, and go out through a chim- 
*ney at the farther end of this paſſage. 

The Arſenic ſublimed by this method is not. 
white, but of a grey colour; owing to the inflam- 
mable matter of the wood and charcoal, with which 
the ore is torrefied. 

When all the Arſenic the Cobalt will yield is. s thus 
ſeparated, the earthy fixed matter left behind is 
mixed with divers fuſible matters and vitrified, and 
produces a glaſs of a beautiful blue colour. It 
is called Smalt. This glaſs is to be en in the 
following manner. 

Take four parts of fine fuſible ſand, an equal 
quantity of any Fixed Alkali perfectly depurated, 35 
and one part of Cobalt from which the Arſenic 
hath been ſublimed by torrefaction. Pulverize 
theſe different ſubſtances very finely, and mix them 
thoroughly together; put the mixture into a good 
crucible, cover it, and ſet it in a melting furnace. 
Make a ſtrong fire, and keep it up conſtantly in the 
ſame degree tor ſome hours. Then dip an iron 
wire into the crucible; to the end of which a glaſſy 
matter-will ſtick, in the form of threads, if the fu- 
fion and vitrification be perfect. In this caſe take 
the crucible out of the fire; cool it by throwing 
water on it, and then break it. ou will find in 
it a glaſs, which will be of an exceeding deep blue, 


and almoſt black, if the e hath ſucceeded. 
This 
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This glaſs, when reduced to a fine powder, acquires 
a much brighter and more lively blue colour. 

If you find after the operation that the glaſs hatn 
too little colour, the fuſion muſt be repeated a ſecond 
time, with twice or thrice the quantity of Cobalt. 
If, on the contrary, the glaſs be too dark, leſs Co- 
balt muſt be uſed. N | | 

Inſtead of the mixture here preſcribed you may 
employ a ready made glaſs, providing it be white 
and fuſible. But as glaſs is always hard to melt, 
and as the mixing Cobalt with it renders it ſtill more 
refractory, therefore though an Alkaline Salt be one 
of the ingredients in its compoſition, it is proper to 
promote the fuſion, by mixing therewith calcined | 
wine-lees, in the quantity of one third part of the 
weight of the Cobalt. e eee 

In order to make the aſſay of a particular Cobalt, 
with a view to know what quantity of blue glaſs it 
will yield, it is not neceſſary to perform the opera- 
tion in the manner here ſet down; a great deal of 
time and trouble may be ſaved by melting one part 
of Cobalt with two or three parts of Borax. This 
Salt is very fuſible, and turns, when melted, into a 
ſubſtance which, for a time, poſſeſſes all the proper- 
ties of glaſs. In this trial the glaſs of Borax will 
be nearly of the ſame colour as the true glaſs, or 
Smalt, made with the ſame Cobalt. | 

The ores of Biſmuth, as well as Cobalt, yield a 
matter that colours glaſs blue; nay, the Smalt made - 
with thoſe ores 1s more beautiful than that procured 
from the ore of pure Arſenic. Some Cobalts yield 
both Arſenic and Biſmuth. When ſuch Cobalts 
are uſed it is common to find at the bottom of the 
crucible a little button of metallic matter, which is 
called Regulus of Cobalt. This Regulus is a ſort of 
Biſmuth, generally adulterated with a mixture of 
ferruginous and arſenical parts, 171 
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The heavieſt and moſt fixed F lowers of Arſenic, 
procured from Cobalt, have likewiſe the property 
of giving a blue colour to glaſs. But this colour is 
faint: it is owing to a portion of the colouring mat- 
ter carried up along with the Arſenic. Theſe Flow- 
ers may be made an ingredient in the compoñtion 
of blue glaſs, not only becauſe of the colouring, 
principle they contain, but alſo becauſe they greatly 
promote fuſion; Arſenic being one of che moſt 
efficacious fluxes known: ; 

In ſhort all thoſe blue glaſſes, or Simales, contain 
a certain quantity of Arſenic; for à portion of this 
ſemi-metal always remains united with the fixe 
matter of the Cobalt, though roaſted for a long 
time, and in a very hot fire. The portion of Arſenic. 
that is thus fixed vitrifies with the colouring matter, 

and enters into the Compoſition of the Smalt. | 
Ik) be blue glaſs made with the fixed part of Cobalt 
hath ſeveral. names, according to the condition in 
which it is. When it hath undergone the firſt 1 ny 
perfect degree of fuſion only it is called Zaffre.. It 
takes the name of Smalt when perfectly vitrified: 
and this again being pulverized, is called Powger- 
Blue, or, if finely levigated, Blue Enamel; becauſe 
it is uſed in enamelling, as well as in panning 
earthen ware and pc pee TY 
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2 0 5 eparate Arſenic from Sulphur. 


OWDER the yellow or red Arſenic. which 
you intend to ſeparate from its Sulphur. Moiſ- 
ten this powder with a Fixed Alkali refolved into a 
 Hquor. Dry the mixture gently; put it into a ve. 
8 glass cucurbit, and fit on a blind - head. 


Set this cucurbit in a ſand bath; warm the veſ- 
| ſels 


\ 


_ NA T1 CE of CHYMISTRY. 77 
ſels gently, and increaſe the fire by degrees, till you 


perceive that no more Arſenic ſublimes. The Ar- 
{enic, which before was yellow or red, riſes into the 
head partly in white flowers, and partly in a com- 
pact, white, ſemi-tranſparent matter, which looks 
as if it were vitrified. The Sulphur combined with 
the Fixed Alkali remains at the bottom of the cu- 
curbit. e N 7 
- OBSERY ATION S. 

A Fixep Alkali hath more affinity than any me- 

tallic ſubſtance with Sulphur : ſo that it is not ſur- 
priſing Sulphur ſhould be ſeparated from Arſenic by 
its interpoſition. Vet there is an inconvenience at- 
tends the uſe of it: for it hath a great affinity with 
the Arſenic alſo, and ſo always retains ſome part 
thereof, which continues fixed with it. For this rea- 
ſon care ſhould be taken not to mix, with ſulphu- 
rated Arſenic, a greater quantity of Alkali than is 
neceflary to abſorb the Sulphur it contains. No- 
thing however, but experience and repeated trials 
can teach us the exact quantity of Alkali that ought 
to be employed ; becauſe the quantity of Sulphur 
that may be contained in yellow or red Arſenic is 
indefinite. 

The veſſel ought to be tall, that the upper part 
of the head, where the Arſenical particles condenſe, 
may be-the leſs expoſed to heat. Towards the end 
of the operation the fire muſt be ſtrongly excited, 
ſo as to make the fand red-hot; becauſe the laſt 
portion of Arſenic that riſe are ſtrongly retained by 
the Fixed Alkali. : 7 | 

_ Arſenic that is grey or blackiſh may be depurated 
and whitened by the ſame means; becauſe a Fixed 
Alkali abſorbs the phlogiſton likewiſe with great 
avidity. Mercury, as well as a Fixed Alkali, is an 
excellent additament for ſeparating Arſenic from 
Sulphur. If you will uſe it for that purpoſe, reduce 
PW . 
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the ſulphurated Arſenic to a very fine powder, by 
rubbing it a long time in a glaſs mortar; when it 
is well pulverized, let a few drops of Mercury fall 
upon it, by ſqueezing it through chamoy, and con- 
. tinue the trituration. The yellow or red colour of 
the Arſenic will inſenſibly change, and gradually 
row darker as the Mercury incorporates with it. 
When the Mercury is perfectly killed, add a lit- 
tle more of it than you did the firſt time, and in 
the ſame manner: continue to triturate till it diſ- 
appear; and thus go on adding more and more till 
the Mercury you add remain quick, and you can 
kill no more of it. Neither the red nor the yellow 
, colour will then appear in the mixture; which will 
be grey, if it contain but a little Sulphur, and 
. %% goa 0, 
Put this mixture into a very tall glaſs cucurbit; 
fit on a blind-head; ſet it in a ſand-bath, and bury 
it in the ſand as far as the contained mixture reaches. 
Heat the veſſels, and, during the whole operation, 
keep, up a degree of fire a httle weaker than that 
required for ſubliming Cinabar. White Arſenical 
Flowers will adhere to the upper part of the head, 
amongſt which will be ſome beautiful cryſtals of 
Arſenic; and underneath them you will find ſome 
Cinabar ſublimed, bur not entirely free from Arſe- 
nic. If you deſire to have your Cinabar and your 
Arſenic purer, and more unmixed with each other, 
ſeparate the upper ſublimate, which is Arſenical, 
from the lower, which conſiſts chiefly of Cinabar. 
Powder each of them coarſely, and ſublime them 
ſeparately each in a different cucurbit. N 
On this occaſion the Mercury ſeparates the Sul- 
phur frotn the Arſenic, becauſe it hath a greater af- 
finity than Arſenic with that mineral. It is not the 
only metallic ſubſtance of this character: for, as 
hath been ſhewn, there are ſeveral others that have 
a greater affinity than Mercury with Sulphur, being 
able 
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able to decompoſe Cinabar by their interpoſition. 
Yet thoſe metallic ſubſtances muſt not be ſubſtituted 
for Mercury in the preſent operation: becauſe there 


is none of them but hath at the ſame time a very 
great affinity with Arſenic, or even as ſtrong an one 


as they have with Sulphur; whereas Mercury will 


by no means unite with Arſenic, 

This method of ſeparating Arſenic from Sulphur 
hath two advantages over that in which a Fixed Al- 
kali is the medium. The firſt is, that by this 
means all the Arſenic contained in the mixture is 
extracted out of it; and the ſecond, that, as Mer- 
cury doth not abſorb Arſenic, we are not put to the 
trouble of groping out, as it were, by trials the 
quantity neceſſary to be added; and that, though 
more be added than is neceſſary to abſorb all the 
Sulphur, 1t will be of no prejudice to the operation. 
But then 1t is attended with the inconvenience of. be- 
ing much more tedious and more laborious than the 
other. For, in the firſt place, it requires previ- 


ouſly a very tireſome trituration, in order to pro- 


cure an union between the Sulphur and the Mer- 
cury, and foto form an Æthiops; without which the 
Mercury and the ſulphurated Arſenic will ſublime 


ſeparately, ſo that no decompoſition will be effected. 


Secondly, though the Mercury be ſufficiently ae 
with the Sulphur of the Arſenic by the long tritu 
ration that precedes the ſublimation, this doth not 
"prevent, as we took notice above, the ſublimed Ar- 
ſenic and Cinabar from being in ſome meaſure blend- 
ed together; ſo that each requires a ſecond ſeparate 
ſublimation to render it very pure. 

Theſe inconveniences cauſe a Fixed Alkali to be 
| uſed preferably to Mercury; the loſs of a ſmall 
quantity of the Arſenic, which remains united with 
the Alkali, being little regarded; as that: metallic 

ſubſtance 1 is neither ſcarce nor precious. 


When 
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When Arſenic is united with a great quantity of 
Sulphur, it may be freed from a part thereof with- 
out the intervention of any third body: it is ſuffi- 
cient for the purpoſe to ſublime it with a very gen. 
tle fire, encreaſed by inſenſible degrees. The moſt 
ſulphureous part aſcends firſt; what riſes afterwards - 
is more Arſenical, and leſs ſulphureous; and the laſt 
flowers of all are pure Arſenic, or at leaſt nearly ſo. 
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PROCESS II. 


To give Arſenic the Metalline Form. Ru of 
Alrſenic. The 


A. KE two parts of white Arſenic i in fine 
powder, one part of the black flux, half a 
part of Borax, and as much clean iron filings. Rub 
the whole together, in order to mix them thorqugh- 
ly. Put this mixture into a good crucible, and over 
it put Sea. ſalt three fingers thick. Cover the cru- 
cible; ſerit in a melting furnace; and begin with a 
gentle fire to heat the crucible equally. 
When arſenical vapours begin to aſcend from the 
crucible, raiſe the fire immediately ſo as to melt the 
mixture. Examine whether or no the matter be 
thoroughly melted, by introducing an iron wire into 
the crucible; and if the fuſion be perfect, take the 
crucible out of the furnace. Let it cool; break it; 
and you will find in it a Regulus of a white and 
livid metallic colour, very . Oy hard, 
but rather friable. 


OBSERVATIONS. 
WRITE Arſenic is, as hath been ſaid, a metallic 
calx; and conſequently wants no more, in order to 


its acquiring the metalline properties, than to be 
; + * com- 
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combined with the phlogiſton : this is effected by 
the operation before us. 

The Iron added doth not ſerve — 55 as in mak- 
ing the Regulus of Antimony, to precipitate the 

Regulus of Arſenic, by ſeparating it from ſome 
other ſubſtance with which it was united: on this 
occaſion it does nothing but join the Regulus of 
Arſenic, to which it gives ſolidity and conſiſtence. 
This is the only reaſon of its being made an ingre- 
dient in the mixture; as the Regulus of Arſenic, 
without it, would have ſuch a tender conſiſtence, 
that it could ſcarce be handled without. falling aſun- 
der into little bits. The Iron procures a further 
advantage in this proceſs; which is, that it pre- 
vents a great quantity of Arſenic from being loſt in 
vapours: for the Arſenic, with which it combines, 
is reſtrained, and, in ſome meaſure, fixed by it. 

Copper may be ſubſtituted for Es and pro- 
cures the ſame advantages. 

It is very neceſſary to remove the crucible from 
the fire as ſoon as the matter is melted, and indeed 
to cool ĩt as expeditiouſly as poſſible, to prevent the 
Arſenic from flying off in vapours : for, when once 
the Regulus is formed, the proportion of Arſenic, 
with reſpect to that 2 the metal mixed with it, is 
continually leſſening while it ſtays in the fire; ſo 
that, after ſome time, there will be left in the cru- 
cible, not a Regulus of Arſenic, but only Iron or 
Copper, alloyed with a little Arſenic. On this oc- 
cation the Copper turns white, and aſſumes the co- 
lour of Silver; but it ſoon tarniſhes in the air. 

It is eaſy to perceive, by what hath been aid, 
that the Regulus of Arſenic made according to this 
procels is never pure, but contains always : a conſi- 
derable quantity of Iron or Copper, whatever pre- 
cautions be uſed : but it is difficult to avoid this in- 
convenience, for the reaſons above aſſigned; and if 


we attempt to fuſe Arſcnic alone, with reducing 
Vor. II. G | fluxes, 
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fluxes, the greateſt part thereof is diſſipated in va- 


pours, long betore the very flux begins to melt : and. 


that part of it, which is found metallized, is not col- 
lected in one maſs at the bottom of the crucible, as 


in other metallic reductions; but in ſmall particles, 
diſperſed and mixed among the ſcoriæ. There are 


nevertheleſs ſeveral expedients for obtaining a Re- 
gulus of Arſenic abſolutely pure, and aw bet 


With any metallic ſubſtance. 


Firſt: into a little low cucurbit, Feveber with * 


blind- head, put Regulus of Arſenic made with Iron 


or Copper; ſet this cucurbit in a ſand-bath; heat 
it till the ſand begins to grow red; and you will ſee 
part of the Regulus ſublime into the head, ſtill re- 
taining its metallie ſplendour. The portion of Re- 


gulus thus ſublimed is pure Arſenic, or at leaſt con- 


tains but a very ſmall portion of the adventitious 


metal, which may have been carried up with it. 


What is left in the bottom of the cucurbit is the 
metal that was added, ſtill containing a little Arſe- 
nic, which continues obſtinately fixed with it, and 
which the violence of fire is unable to force "way 
from it in cloſe veſſels. 

Secondly : mix your Arſenic in equal parts with 
the black flux; put the mixture into ſuch a cu- 
curbit as that Jaſt mentioned; and apply to it the 
ſtrongeſt degree of heat that can be procured by a 


| fand-bath : arſenical flowers, of a blackiſh grey co- 


lour, will firſt ſublime into the head, and after them 
a Regulus of Arſenic of a white metalline colour, 
which is pretty gloſſy, but tarniſhes very ſoon in the 
air. This Regulus hath no folidity : it is exceed- 
ing friable ; but it is pure. 

Thirdly : I have alfo made a Regulus of pure 
Arſenic by another method, which produces a much 


greater quantity thereof, with a much ſmaller degree 
of heat. For this purpoſe I powder the Arſenic, 
and mix it with any Fat Oil; ſo * the mixture 


may 
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may be likealiquid paſte: this paſte I put into a little 


Phial of thin glaſs, like one of thoſe uſed by apothe- 
caries ; I ſet this phial in a ſand-bath, and gradually 


heat it, till the bottom of the pot containing the ſand 


begin to be red. Part of the Oil firſt riſes out of the 
phlal in vapours, which muſt be ſuffered to paſs off. 


After this the upper part of the phial is gradually 


lined, on the inſide, with a glittering metallic cruſt, 


which makes it look like a quick-ſilvered glaſs, 


This cruſt is the Regulus of Arſenic. When it be- 
gins to ſublime, the mouth of the phial muſt be 
ſlightly ſtopped with a bit of paper, and the heat in- 
creaſed a little, till you ſee that nothing more riſes. 
If you break the bottle after the operation, you 
will find its upper part cruſted over with a coat of 
Regulus, thicker or thinner in proportion to the 
quantity of Arſenic employed. The Regulus is in 
a maſs, of a beautiful brilliant colour, which to me 


ſeems to ſtand the air better than that of any Regu- 


lus made by other methods; probably becauſe of 
the great quantity of fat matter with which it is 
united; and by which it is defended. . 

This Regulus of Arſenic is abſolutely pure, and 
a much greater quantity thereof is obtained, by this 
method, than by treating it with the black lux; 5 
becauſe the Arſenic is much ſooner and more eaſily 
combined with the inflammable matter : and hence 


it comes to paſs that part of the Arſenic doth not 


riſe at firſt in grey flowers, as in operating with 
the black flux. Moreover, by our procels, all the 


Arſenic is ſublimed in Regulus: whereas, when the 
black flux is employed, a pretty conſiderable part 


of the Arſenic unites with the alkaline part of the 
flux, and remains fixed therewith. In our operation 
there is nothing left at the bottom of the phial, ex- 


cept an oily, light, but very fixed coal. 


Regulus of Arſenic, in whatever manner made, 


may, be eaſily reduced 1 into white, cryſtalline Arſe- 


G2 nic, 


nic, by the means of a Fixed Alkali, or of Mercury, 
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applied in the ſame manner as for . Ar- 
ſenic, m Sulphur. „ 
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PROCESS Iv. 


25 F pill the Nitrous Acid by the interpoſition of Ar- 
© ſenic. Blue Aqua Fortis. A NEW 85 eutral Salt 
of Arſenic. 


ULVERIZE dieß any quantity you 
pleaſe of refined Salr-petre. Mix it accurately 
with an equal weight of white cryſtalline Arſenic, 
well pulverized, or elſe with very white and very 
fine flowers of Arſenic. Put this mixture into a 


glaſs retort, leaving one half of it empty. Set 


your retort in a reverberating furnace; apply a re- 
cCeiver having a ſmall hole drilled in it, and contain- 
ing a little filtered rain- water; lute the receiver to 
the retort with ſtiff lute. Begin with putting two 


or three {mall live coals in the aſh-hole of the fur- 


nace, and replace them with others when they are 
ready to go out. Go on thus warming your veſſels 
by inſenfible degrees, and put no coals in the fire- 
Place, till the retort begin to be very warm. Tou 
will ſoon ſee the receiver filled with vapours of a 
dark- red, inclining to a ruſſet colour. With a bit of 

lute ſtop the little hole of the receiver. The va- 
pours will be condenſed in the water of this veſſel, 
and give it a very fine blue colour, that will grow | 
deeper and deeper as the diſtillation advances. If 
your Salt-petre was not very dry, ſome drops of 
Acid will allo come over, and falling from the noſe 
of the retort mix with the water in the receiver. 

Continue your diſtillation, increaſing the fire little 

by little as it ae but exceeding ſlowly, till 
| you 


% 
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you ſee that when the retort is red-hot nothing more 
comes off; and then let your veſlels cool. 

When the veſſels are cold, unlute the receiver, and, 
as expeditiouſly as you can, pour the blue Aqua 
Fortis 1t contains into a cryſtal bottle ; which you 


mult ſeal hermetically, becauſe this colour dilap- 


pears in a ſhort time when the liquor takes air. 
. You will find in the retort a white ſaline maſs 


moulded in its bottom, and ſome flowers of Arſenic 


ſublimed to its upper cavity, and into its neck. 
Pulverize the ſaline maſs, and diſſolve it in warm 
water. Filter the ſolution, in order to ſeparate 
ſome arſenical parts that will be left on the filter. 
Let the filtered liquor evaporate of itſelf in the open 
air; when it is ſufficiently evaporated, cryſtals will 
ſhoot in it repreſenting quadrangular priſms, ter- 
minated at each extremity by pyramids, that are alſo 


quadrangular. Theſe cryſtals will be in confuſed 


| heaps at the bottom of the veſſel: over them 
will be other cryſtals i in the form of needles ; a ſa- 
line vegetation creeping along the ſides of the veſſel; 
and the ſurface of the liquor will be obſcured by 
a thin bs pelncts. 7 


OBSERVATIONS. 


ARsENIc, as we took notice in our Elements of 


the Theory, beſides the properties it hath in com- 
mon with metallic ſubſtances, poſleſſes others alfo 
in common with ſaline ſubſtances. One of the moſt 
remarkable among the latter is that of decompoſing 
Nitre ; of expelling the Acid of that Salt from its 
Alkaline bafis, aſſuming its place, and forming 
with that Alkali a Neutral Salt, which is very ſolu- 
ble in water, and ſhoots into regular cryſtals. 

To enquire into what paſles i in the decompoſition 
of Nitre by Arſenic, and into the new Salt reſulting 


from thence, was the deſign of the firſt Memoir 5 
3 in by me to the Academy of Sciences on this 


G 3: : {ub- 


1 


5 
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ſubject, and from that the preſent PAWS is copied, 
Though the whole quantity of Arſenic preſcribed in 
the proceſs doth not enter into the compoſition of 
the new Neutral Salt, ſeeing ſome of it ſublimes in 
flowers, that quantity muſt not therefore be thought 
too great; for we ſee, on the other hand, that part 
of the Nitre is not decompoſed. The needle- like | 
Salt is no other than Nitre that hath not ſuffered 
any decompoſition, and actually deflagrates on live 
coals like common Nitre, 
The precaution of putting ſome water in the re- 
ceiver is abſolutely neceſſary, to condenſe the nitrous 
vapours that riſe in the diſtillation : for they are ſo 
elaſtic, ſo volatile, ſo dephlegmated, that a very 
ſmall part of them will otherwiſe be condenſed into 
a liquor, while the reſt will remain in the form of 
. vapours, to which vent muſt be given through the 
{mall hole in the receiver, as without that they will 
burſt the veſſels with impetuoſity: and conſequently 
ſcarce any Acid will be obtained ; eſpecially if the 
Nitre employed be very dry, as it muſt be to be 
reductble into a fine powder, 

The blue colour communicated by the Nitrous 
Acid to the water 1s very remarkable. The cauſe 
that produces this colour 1s not yet known. 

Though the Acid 1s, on this occaſion, mortified 
by a great quantity of water, yet, when it riſes out 
of che retort, it is ſo concentrated as to form, even 
with that water, if too much be not put in, a moſt 
active and even ſmoaking Aqua Fortis. 

It is. neceſſary in this operation, and more ſo than 
in any other, to warm the veſlels gradually, and to 

proceed excceding lo wly; otherwiſe the Artiſt runs 
the riſque of ſeeing his veſſels burſt to pieces with vi- 
dolence, and with great danger to his perſon: for Arſe- 
nie acts on Nitre with incredible vivacity; in ſo much 
that, if a mixture of Nitre and Arſenic be heated to 

a certain degree, the Nitre is decompoſed almoſt as 
2 | ra- 
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rapidly, and with as great an exploſion, as when it 

is made to fulminate with an inflaumable matter. 
In ſhort, the appearances are ſuch, that one would 
be almoſt induced to think the. Nitre really takes 
fire on this occaſion ; though ir be oniy decompoſ- 
ed juſt as it is by the Vitriolic Acid. 

The ſolution of the caput morizum of this diſtil- | 
lation contains, at the ſame tune, ſeveral ſorts of 
Salts : to wit, 1. the Neutral Salt af Arſenic, form- 
ed by the union of the Arſenic with the baſis of 
the Nitre; this ſhoots into the priſmatic cryſtals 
above mentioned : 2. ſome Nitre that hath not 
been decompoſed ; this forms the needles and part 
of the vegetations : 3. a ſmall portion of Arſenic, 

that is known to be ſoluble in water; this forms 
the thin dark pellicle that covers the ſurface of the 
liquor when it begins to evaporate. 

For the properties of this new Neutral Salt of 
Arſenic you may conſult what we have faid there- . 
upon in our Elements of the Theory, and in the 
Memoirs of the Academy of Sciences. 


- 
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PROCESS V. 
To alkalizate Nitre by Arſenic. 


ELT in a crucible the Nitre you intend to 
alkalizate. When it is melted, and mode- 
 rately red, project upon it two or three pinches of 
pulyerized Arſenic. A conſiderable efferveſcence 
and ebullition will immediately be produced in the . 
crucible, attended with a noiſe like that which Nitre 
makes, when it detonates with an inflammable mat- 
ter. At the ſame time a thick ſmoke will rife, 
which at firſt will ſmell like garlick, the odour 
1 to Arſenic ; it will alſo ſmell afterwards 

ike Spirit of Nitre. When the efferveſeence in the 
e ee ee e 


88 ELEMENTS of the 
crucible is over, throw again upon the Nitre as 
much pulverized Arſenic as you did the firſt time ; 
and all the ſame phenomena vill be repeated. Con- 
tinue thus throwing in Arſenic in ſmall parcels, till 
it produce no more efferveſcence; taking care to 
ſtir the matter at every projection with an iron wire, 
the better to mix the whole together. Then en- 
creaſe your fire, and melt what remains. Keep it 
thus in fuſion for a quarter of an hour, and then 
take the crucible out of the fire. It will contain 
a Dye alkalizated by Arſenic. | ? 


OBSERVATIONS. 


Tris operation, as well as the preceding one, is 
a decompoſition of Nitre by Arſenic ; yet'the reſult 
is very different: for, inſtead of a Salt capable 
of cryſtallizing, and diſcoyering no tokens either of 
Acid or Alkali, we obtain, on this occaſion, only 
a Salt that runs into a liquor by the moiſture of | 
the air, doth not cryſtallize, ___ hath all the pro- 
-rties of an Alkali. 

Theſe differences ariſe only from the different 
manner in which the decompoſition of the Nitre, 
and the union of the Arſenic with the baſis of that 
Salt, is brought about. When the Nitrous Acid is 
diſtilled by the interpoſition of Arſenic, with a view 
to obtain the Arſenical Salt, the operation muſt be 
performed in cloſe veſſels; no greater degree of heat 
muſt be applied to the mixture than is neceſſary for 
enabling the Arſenic to act; and that heat muſt be 
| adminiſtered very ſlow ly and by inſenſible degrees. 
But, when the buſineſs is to alkalizate Nitre by the 
means of Arſenic, the operation is performed in a 
crucible, in a naked fire, with a ſtrong degree of heat, 
and that ſuddenly applied. The violence of the 
heat, the ſuddenneſs with which it is applied, the 
vivacity where with the Arſenic unites with the baſis 

of the Nitre; and, ſtill more than all theſe, the free 
| acceſs 
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acceſs of the air, occaſion the greateſt part of the Ar- 
ſenic, which at firſt combines with the baſis of the 
Nitre after having expelled its Acid, to be pre- 
ſently carried off and diſſipated in vapours ; and 
conſequently the baſis of the Nitre, not being ſuffici- 
ently ſaturated, diſcovers its Alkaline properties. 
I fay the concurrence of the air contributes, ſtill 
more than all the reſt, to ſeparate the Arſenic from 
the Alkaline baſis of the Nitre; experience having 
taught me that the Neutral Salt of Arſenic is not to 


be alkalizated by the moſt violent force of heat, as 
long as it continues in cloſe, veſſels, and the exter- 
nal airhath no communication with it; but that ſome 


of the Arſenic contained in that Salt is diſſipated, by 
expoſing it to a ſtrong heat in open veſſelss. 

The tumult and efferveſcence that ariſe, when Ar- 
ſenic is projected on Nitre fuſed in a crucible, are 
ſo conſiderable, and ſo nearly reſemble the detona- 
tion of Nitre with an inflammable matter, that we 


"ſhould be tempted to think, if we truſted appear- 


ances only, that Arſenic furniſhes a combuſtible 
matter, and that the Alkalization of the Nitre is 
effected, on this occaſion, in the ſame manner as 
when it is fixed by charcoal: but, by examining 
attentively what paſſes, we eaſily diſcover that there 
is no inflammation at all, and that the Nitre is alkali- 
zated in the manner and by the means above pointed 


our... | 


The firſt vapours that riſe, when Arſenic is pro- 


jected on Nitre, are purely arſenical; and, if any 
cold body be put in their way, they adhere to it in 


the form of flowers. Theſe vapours are actual par- 


ticles of Arſenic, carried up by the heat before they 


could come to act on the Nitre; but they are ſoon 


after mixed with nitrous vapours, conſiſting of the 
Acid of the Nitre, which the Arſenic expels from 
its baſis as faſt as it comes to act on that Salt. 


The 
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> 55 ſo. The caſe is the ſame when this Salt! 15 al- 
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I - | 3 nearer you come to the end of Ges Cs, 
I-34 the more does the matter 1m n the crucible loſe of its 


fluidity, though an equal fire be conſtantly. kept up 


in the furnace. At laſt it becomesquite like a paite, 


and the fire muſt be made much ſtronger to put it 
again in fuflon. The reaſon of this is, that Nitre 
When alkalizated is much Tels fulible than when it 


izated by deflagration. * 
Though the Nitre, when alkalizated, 3 no 


. pou efferveſcence with Arſenic, and chough, when 


ept in fuſion, it emits no more arſenical vapours, 
it doth not thence. follow that it is a pure Alkali, 
and that it contains no Arſenic ;. it till contains a 
targe quantity thereof, but ſo ſtrongly united that 


the force of fire is not able to ſeparate them; which 
"hath led fome authors to give this Salt the title of 


Fixed Arſenic... J 
The exiſtence of Arſenic it in this eee compo 
is ealily diſcoyered, by fuſing it with nietallic ſub- 


"3; Ont 


ſtances, on which it produces the lame effects as Ar- 


ſenic, 
With. ml ha of. A od in 2s Acids, it allo 
preſents almoſt the ſame phenomena as the Neutral 
Salt of Arſenic. Particularly it-precipitates Silver 


diſſolved by the Nitrous Acid in a red powder, as 


that Salt does; ; and the differences obſerved . 


tween the precipitations made by our new Neutral 
Salt of Arſenic, and thoſe made by Nitre alkalizat- 
ed with Arſenic, can be attributed only to the Al- 


Kaline quality of the latter. See the Memoirs 1 
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7 0. veg and te the Juice of 4 Plant, tee 
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E F OR E 1 a a poo! quititity of | 
the plant from which you deſign to expreſs 
the j juice, in order to obtain its Salt. Waſh it well 
in running water, to clear it of earth, in ſects, and 
other adyentitious matters. Bruiſe 1 it in a marble i 
mortar; put it into a bag of new, ſtrong, thick 
linen £2 tye the bag tight, and commit it to a 
preſs. By preſſing it ſtrongly you will ſqueeze out a 
preat quantity of green, thick juice, which will 
ave the ſame taſte as the plant. Dilute this juice 
with ſix times as much pure rain-water, and filter it 
repeatedly through a woollen bag, till it paſs clear 
ang * e the filtered Juice with a 


"tu 


* 
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| ks] heat, till it be almoſt as thick as before i it 
Vas mixed with water. Put this inſpiſſated juice 
into a jar, or other veſſel of earth or glaſs; on its 
ſurface pour olive oil to the depth of a line, and ſet 
it in a cellar. Seven or eight months after this, pour 
off gently the liquor contained in the veſſel, the in- 
ſide of which you will find covered with a cryſtal- 
lized Salt. S ate the cryſtals gently; waſh them 
quickly with a little fair cold water, and dry them: ; 
ug is "the Eſſential Salt of the plant. 


OBSERVATIONS. e 


5 plant is not equally diſpoſed to yield its 
' Eſſential Salt, by the method here propoſed. Succu- 
lent vegetables only, whoſe juices are aqueous and 
not too viſcous, are fit for this purpoſe. Such for 
example as ſorrel, brook- lime, ſuccory, fumitory, 
water: creſſes, plantain, &c. An Eſſential Salt 
cannot be procured from thoſe that yield thick, viſ- 
cid, mucilaginous juices, ſuch as the ſeeds of flea- 
wort; unleſs their juices be previouſly attenuated by 
fermentation, and that viſcoſity deſtroyed which ob- 
| Kructs the Cryſtallization of this Salt. 
Nor can the Eſſential Salt be obtained in any 
| quantity from vegetable matters abounding in oil. 
Moſt kernels and feeds are of this ſort: they all con- 
tain a great quantity of fat oil, which ſo entangles 
and clogs this Salt, that the particles thereof cannot 
ſhoot away from the tenacious juices 1nto cryſtals. 
The ſame is to be ſaid of dry aromatic plants; 
pagan they contain much eſſential oil, or reſinous 
matters that produce the ſame effect. It is true 
the Eſſential Salt itſelf contains a certain portion of 
oil; for it is no other than the Acid of the plant 
; incorporated and cryſtallized with part of its oil and 
of its earth: but then the oil muſt not be in too great 
A quantity; becauſe it ſheaths the Acid, renders it 
amy, as it os and hinders it from * 
Itle 
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itſelf, ſo as to be able to exert its qualities, and ap- 
n Salle ts oe no ls 
The plants, from which you intend to extract this 
Salt, ſhould be gathered in the morning before ſun- 
riſe; becauſe they are then moſt ſucculent, not being 
yet dried up or withered by the heat of the Sun. 
Ihe juice of plants obtained by expreſſion is ve- 
ry thick; becaule it contains many particles of the 


bruiſed plant, that are unayoidably iqueezed out a- 


long with it. In order to clear it of theſeſuperfluous 


parts, it is proper to filter it; but as that would be dif- 


ficult, on account of the thickneſs of the juice, it muſt 
be thinned, by diluting it with a quantity of water, 
ſufficient to give it the requiſite degree of fluidity. 
nſtead of thus diluting the expreſſed juice, the 


plant may be ground with water, before it is put into 


the preſs: it will by this means furniſh a more fluid 


juice, that will eaſily paſs through the filter. This 


2 


method may be employed with ſucceſs on dry plants, 
or ſuch as are not very ſucculent. For this operation 
rain- water 1s to be perferred to any other; becauſe it 


is the pureſt: for all 3 that have run ſome tine 


through the earth, or on its ſurface, are to be ſuſpected 


of containing ſome ſaline or ſelenitic matter, which 
would mix with and deprave the Eſſential Salt. 
The juice of the plant, when diluted with the 


quantity of water ſufficient to facilitate its filtra- 


tion, is too aqueous to let the Salt it contains unite 


into Cryſtals: it muſt therefore be evaporated, till 


— 


itt hath recovered a ſomewhat thicker conſiſtence. 


— 


tod, the juice to be evaporared muſt be put into 


* 


The heat applied for that purpoſe muſt be gentle; 


leſt the Acid and oily parts, that are to form the Salt, 


be ſpoiled or difſipated, as they are not very fixed. 
In ſummer, the heat of the ſun is ſufficient to effect 
this evaporation : but if you make ule of this me- 
ſeveral broad flat pans; that, a larger ſarfacebeing 


Expoſed to the action of the air and ſun, the evapo- 
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ration may be the ſooner completed: for if the j juice 


' ſhould continue too long in the degree of heat re- 
quiſite for its eva 7 55 it might begin to fer- 


ment; which would be very detrimental. 
The oil poured on the liquor prevents its fer- 


menting, putrefy ing, or growing mouldy, during 


the long ſpace of time required for the Eryſtalliza-. 


| tion of the Eſſential Salt. 


Theſe Salts are excellent eee being endu- 


ed with the fame virtues as the Plants from which 
they were obtained. | 


They cannot be proeured from plants by diſtilla- 
tion, though they conſiſt in a great meaſure of vola- 


tile principles : nor are = obtainable by any other 


roceſs that requires much heat; becauſe they are 


eaſily decompoſed, and the fire changes their natures 
entirely. The oily Acids extracted from plants by 

_ diſtillation do not cryſtallize, and always have an 
- empyreumatic acrimony, that makes them very dif- 
ferent from the Eſſential Salts, which a are 29 304 mild 

| and — | 
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PROCESS ll. Tl 


; To dr the Oils out of Kernels, Seeds, and Fruits 4 
ff TREES ROT 


O UN D in a marble mortar, or WIPE ina 
mill, the kernels, ſeeds, or fruits, out of which 


vou intend to expreſs the Oil. If your matters be 

meagre, and grind to meal, ſuſpend that meal in 

the ſteam of boiling er in . to moiſten it a 
little, and then dry it. 


Tye up your matter Hs prepared in a new, ogg 


thick, canvaſs bag, and put it into a preſs, between 
two iron plates previouſly heated in boiling water: 

| ſqueeze it ſtrongly, and you will ſee the Oil run in 
ſtreams into the receiving veſſel, 


OBSER- 


Pu aerfer of Cn ruten RT. 9 
24d h 5 
i 0 B SER VAT 70 WS. 1 noting 
Tur Fat Oil of Plants is particularly bund in 

kernels, ſeeds, and ſome fruits; ſome kernels contain 
ſuch a vaſt quantity thereof, that, on being very 
ſigkely bruiſed in a mortar, they diſcharge i it in great 


abundante. Sweet and bitter Almonds, Walnuts, 2 


and Lint-ſeed, are all of this kind; and require no 
other management, but to be pounded and preſſed, 
to make them yield a great deal of Oil. But there 
are others more meagre, that being ground produce! 
an almoſt dry flower. In order to facilitate the ex- 
preſſion of the Oil out of ſuch, they muſt be expoſ- 
ed, when ground, to the ſteam of boiling water. - 
For this purpoſe the meal may be put into a fine 
ſie ve, and chat ſuſpended over a pan half. full of wa- 
ter kept boiling on the fire. The aſcending va- 
pours will moiſten the flower, render it more unc- 
tuous, and facilitate the expreſſion of the Oil. 
It is proper to dry it a Iittle before it be put into 
_ thepreſs, that it may yield as little water as poſſible 
along with the Oil. Nevertheleſs, ſo much water 
happens now and then to be left in it, that ſome is 
expreſſed together with the Oil: but as oil and 
water do not incorporate, they are eaſily ſeparated | 
after the operation is finiſhed. 
Ihe extraction of the Oil is alſo greatly facilitat- 
ed by heating the · plates, between which the oleagi- 
nous matters are ſqueezed: but they mult not be 
made too hot, if you mean to have a very mild Oil, 
deſigned either for aliment or for medicine; ſuch 
as the Oil of olives, and that of ſweet almonds. 
For this reaſon the plates muſt be warmed in boil- 
ing water only: if you heat them to a greater de- 
gree, you run the riſque of giving an acrimony to 
the Oils you expreſs. But, when theſe Oils are in- 
tended for other uſes, the plates may be made hot- 
hs, becauſe * heat increaſes the yield of Oil. 
| a © 
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It is e that · all the Oils obtained by ex- 
preſſion, with the precautions above recommended, 
are conſtantly very mild; even though the matters 
from which they are extracted be in themſelves very 
acrid. Muſtard-ſeed, which is ſo acrid that it is 
even cauſtic, yields, by expreſſion, an Oil as mild 
as that of ſweet almonds. But then the kernels, 
ſeeds, and fruits, from which the Oils are extracted, 
muſt not be old; becauſe theſe Oils, which are 
perfectly mild when freſh and new, become into- 
lerably acrid when they grow old, and acquire this 
acrimony even in the fruit itſelf; for it is obſerved 
that theſe fruits turn rancid as they grow old. 

The Fat Oils obtained by expreſſion are uſed in 
medicine, both internally and externally, as Leni. 
tives and Rmollients. Every body knows the great 
uſe of Oil of ſweet almonds, in inflammatory diſ- 

tempers of the breaſt and inteſtines. But it muſt 
be carefully noted, that theſe Oils can produce no- 
3 effects, unleſs they be freſh expreſſed, and from 
uits, kernels, or ſeeds that have not been long 
kept: for they not only loſe their lenient virtue by 
growing old but they even acquire an oppoſite 
quality, and contract ſuch a ſharp acrimony, that 
far from procuring any ſalutary relief or mitigation 
to the inflamed parts, they are capable of 1 Ang 
and inflaming the ſound.” 

It is therefore of the laſt i importance to admini- | 
| fer them only when they are quite freſh: they ought 
never to be above two or three days old. Thoſe 
that are old are generally more limpid and tranſpa- 

rent than the freſh, which look a little more cloudy. 
_ The beſt way to diſtinguiſh them is to taſte them, 
and to try whether or no they leave any ſenſation of 
. on the Palate a in 1 Wen. 
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PROCESS II. 


275 0 a the Eſſential Oils of certain Hui 
g by Expreſſion. 


A KE the rind of a Citron, Lemon, Orange, 

| Bergamot · Pear, or other fruit of that kind; 
cud it in ſlices, and, dqubling the ſlices, ſqueeze ' 
them between your fingers, over againſt a poliſhed 


glaſs ſet upright, with. its lower end in a veſſel of 


earth or porcelain. Eyery time you ſqueeze the 


| peel 1 in a new ply, there will {quirt out of it ſeveral 


fine jets of liquor, which, meeting with the ſurface. 


of the glaſs, will be condenſed into drops, and 
i own in ſmall ſtreams into the recipient. 
+ This W is the Eſſential Oil of the ima. | 


OBSERVATIONS. 


No fruits but thoſe of the kind above- ai | 
will yield an Eſſential Oil by expreſſion. The ring 


of the fruit is the reſervoir of this Oil: it is con- 


tained ih little veſicles, which may be ſeen by the 
naked eye, ſpread all over the ſurface of the peel, 
and which, burſting when the peel is ſqueezed, diſ- 
charge the Oil in the formof very fine ſlender ſpouts. 


Every body knows that theſe little oily ſtreams. 


inſtantly take fire, when ſpirted through the flame of 


a candle: the Oil in this caſe is entirely conſumed. 
The Eſſential Oil, thus obtained by expreſſion, 


hath a very ſweet and moſt torn ſcent. It is in 


"LO reſpe& the ſame as when it made a part of 


the 
gone the action of fire. Yet this method, how- 


ever good it may be, can hardly be practiſed but 5 


in the countries where _ fruits are in great 


plenty; becauſe we cannot 1 * this means obtain 


any We fr near che — * _ is 
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it that yielded it; ſeeing it hath not under- 


* 5 
3 


4 


98 + ELtMENTS-of the 
Is his inconvenience may be remedied by rubbing 
: the rind, which contains the Eſſential Oil, on the 
ſüurface of a ſugar-loaf. The inequalities of that 
ſurface produce the effects of a raſp, by tear- 
ing all the oily veſicles. The Oil, which iſſues in 
abundance, is imbibed by the ſugar and moiſtens it. 
When the ſugar is ſufficiently impregnated there- 
with, it may be ſcraped off with a knife, and put 
into a well-ſtopped bottle. The fugar does not al- 
ter the nature of the Oil; whieh may be kept in 
this manner fox years, and uſed, though combined 
with the ſugar, for almoſt all the ſame purpoſes as 
when in a fluid ſtate; that is, to aromatize the ſe- 
verxral matters with which you incline to mix it. We 
 _ owe theſe obſervations to M. Geoffo r. 

This experiment, in which the Eſſential Oil of 
a vegetable is obtained by expreſſion alone, and 
without the aid of fire, proves that the Oils of this 
kind exiſt naturally in vegetables; and that the 
Oils of the fame kind obtained by diſtillation, as 
ſhall be ſhewn in its place, are not the product of 
the fire. Eſſential Oils drawn by expreſſion do 

not very ſenſibly differ from thoſe procured by 
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 GETABLES BY FRITURATION. 


* as 5 
13 


3 


| VVV 
Do nate the Extruft of @ Plant by Trituration, 
Rus the vegetable Subſtance of which, you 
| intend to make the Extract; or, if it be 
blard and dry, (grind it to a powder: put the 

times as much rain-water, into an earthen veſſel; 


ö 
: 
; 
and into this veſſel fit a_churning ſtaff, fo that it 
; may be continually whirled round with a. rotatory' 
motion, by means of a cord, a wheel, and a winch. 
Ply this machine for ten or twelve hours; and then 
| filter the liquor through two linen cloths ſpread 
on a hair-fieve. Let your filtered liquor ſtand quiet 
for twelve hours more: then pour it off by incli- 
nation from the ſediment you will find at bottom; 
and filter it a ſecond time through a flannel bag. 
Pour freſh water, but in a ſmaller quantity, on "0 
the mals left after trituration with the machine. 
Triturate it again for four or five hours. Treat the 
liquor of this ſecond triture juſt as you did that 
of the firft, and mix them both together. Di- 
tribute all the liquor you no have among a ſuf- 
ficient number of ſhallow earthen plates, and eva. 
porate it by a gentle warmth, ſuch as that of the 
| ſun, or of a vapour-bath, to the conſiſtence of an 
. Extract, or even to dryneſs, as you think proper. 


- 


= 
. 
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In trituration the water takes up, not only the 
' Salts of plants, but alſo a pretty conſiderable quan- 
tity of their oily and earthy parts, which thoſe Salts 
have rendered ſoluble therein, by communicating to 
them a ſaponaceous and mucilaginous quality. After 
trituration therefore nothing remains but the groſſeſt 
particles of oil and earth. Hence it is evident that 


the water, in which plants have been triturated, con- 


tains nearly the fame principles as the juices of thoſe 
plants drawn by expreſſion ; and that it is alſo im- 
pregnated with their Eſſential Salts : ſo that, by eva- 
porating it to a due conſiſtence, we have a well made 
I plane, oe OE, 
The Count de la Garaye, who hath long culti- 
vated, with great afliduity, thoſe parts of Chymiſ- 
try by which Medicine may be improved, hath 
made a great number of experiments for obtaining 
from plants, by triture with water, the matters in 
which their virtues chiefly reſide, and hath alſo pub- 
Tſhed' a work intituled Hydraulic Chymiſtry, in 
which he gives a particular account of all the pro- 
ceſſes for making ſuch Extracts of the chief mineral, 
vegetable, and animal ſubſtances, as are molt fre- 
quently uſed in the Practice of Phyſic. His way of 
evaporating, by a gentle heat, the liquor contain- 
ing the Extract of a triturated ſubſtance is a'very 
good one: for we know that heat, if but a very 
little too ſtrong, is capable of changing the natures 
of compound bodies, by diſuniting their principles, 
ang cxnmmng ĩ or em 8 cs. 967" Is 
If all vegetable matters were fat and ſucculent, 
as moſt pot-herbs are, triture would not be neceſ- 
fary for the making an Extract of them, even with- 
out the help of fire. We ſhould have nothing to do, 


for that purpoſe, but to expreſs their juices, as before, 5 


clarify them, and evaporate with a gentle heat to 
| 5 og e the 
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the conſiſtence of an Extract. But many vegetable 
ſubſtances, ſuch as woods, barks, roots, &c. are 
dry, hard, and compact. Theſe matters will not 
give out their Extract, without ſuch an application 
of water as ſhall diſſolve their ſaline, ſaponaceous, 
and mucilaginous parts. Now this mult be effected 
either by triture, or by fire. Trituration has the 
advantage of procuring Extracts, in which the prin- 
ciples are perfectly unaltered, and, retain the ſame 
proportions, with reſpe& to each other, as in the 
plant.: but then it 1s attended with the inconveni- 
ences of being very tedious,. troubleſome, and 
. chargeable. When we come. to deliver the me- 
thods of making Extracts by decoction and by in- 
fuſion, we ſhall ſee what are the advantages and 
_ diſadvantages of preparing Extracts by heat. 
The matters, from which an Extract is to be made 
by triture, muſt be previouſly bruiſed and reduced 
into ſmall parts, in order to facilitate the action of 
water upon them. The ſeveral filtrations and de- 
cantations here directed are intended to ſeparate the 
groſſer parts of the plant, that were only ſuſpended 
in the liquor, but not truly diſſolved, by means of 
the agitation and motion: for this reaſon alſo, the 
longer the liquor is left to ſettle, the purer will the 

„ e io on IL 
Though the plant be triturated the firſt time with 
a great deal of water, and for a good while too, 
yet it is not by that means wholly exhauſted;: M. 
de la Garaye therefore directs the remainder to be 
triturated again with freſh water: but this ſecond 
operation requires only half the water uſed in the 
former, and need be continued only half the time; 
the plant having been already opened by the former 
triture, and having fewer parts to give out. It 
is better to add freſh water, and triturate a ſecond 

time, than to triturate but once, and for a greater 

length of time: for when the water is impregnated 
e . | with 


ot 


” 


with the principles of the plant to a certain degree 5 
it is leſs capable of acting, and of diſſolving more, 
than when it is pure. J O81 out 


As the water impregnated with the principles of 
the plant by triture muſt be almoſt wholly evaporat- 


ed, in order to bring thoſe principles nearer together, 
and that the whole may he in the'ſmalleft compaſs 


_ poſſible ; and moreover, as this evaporation muſt 
be effected by the 3 heat, it is neceſſary to 
. Tpread the liquor 


„ by diſtributing it among a 
great number of plates, that it ſhall be reduced in 


. a manner entirely to ſurface, By this means the 


Extract may be evaporated even to dryneſs: and 


oy 


this is M. de Ja Garaye's practice. As the Extracts, 


thusevaporated to dryneſs, cannot be taken up other- 


| wile than in little ſcales, the lower ſurfaces whereof, 


by adhering to the glazing of the plate, are ſmooth 
and ſhining, they in ſomè meaſure reſemble a cryſ- 
tallized Salt; which led M. de la Garaye into an 


errour, and induced him to giye the title of Eſſen- 


tial Salts to the Extracts prepared in this manner. 


The Eſſential Salt is indeed contained in them: but 


ftill they are only Extracts, as Mr. Geoffroy hath - 


thewn, in a Memoir on this ſubje& given in by him 


: 


to the Academy; fince, beſides the Effential Salt, 


they contain moreover, as was faid before, a great 
deal of the oil and earth of the matters from which 
they were extracted. This, in the main, is no oh- 
jection, but rather an advantage to them; conlider- 
ing that ſuch ſaline Extracts are, on that account, 
fo much the more like the ſubſtances from which 
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PROCESS pd hong 


Fs extra from Seeds and Kernels, by 7 rituration, the | 


matter of Emwlfions. 


DO make an Emulſion ; put them into a marble 
mortar;, add a very little water; and pound them 


with a wooden peſtle. _ Continue unding and tri- | 


turating till the matter become like a white 


From time to time pour on it, by little and lirle, 5 


more fair water warmed, ſtill continuing the tritu- 
ration; by which means the paſte will grow thin- 


ner. Go on thus till every particle of your kernek 
be cruſhed to pap, Then add, ſtill rubbing the 


mixture, enough of water to maks the whole an 
actual fluid; bs. you will have a liquor of a dead- 
white colour, reſembling milk. Strain it throu 

a clean linen cloth: it will leave on the filter ſorte 


coarſe parts, which mult be returned to thoſe left in 


the mortar. Again triturate and rub the remainder 
of the kernels, with the addition of water as before. 
This ſecond liquor will not be ſo white nor ſo rich 
as the former: filter it in the ſame manner, and 
again grind with- water the ſolid parts remaining, 
Imthis manner proceed, repeatedly rubbingand add- 


ing freſh water, till it appear no longer milky, bur 
come off clear. is The white milky waters thus vj 


rr 8⁰ by the name of an Emuſſion. 


OBE RVATLO NA. 


ee the matters, from which a Fat Oil 5 1 
; tainable by expreſſion, Produce Emulſions when tri- 
5 turated with water. 


An Emulſion conſiſts chiefly of two ſubſtances. 


One of theſe is mucilaginous, and ſoluble in — 
This ſubſtance by itſelf would not give a milky: 
Pearance to the n which, with it alone, w 


TJ LANCH the kernels of which you defire W 
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be limpid. The other is a Fat Oil, which of itſelf 
is not ſoluble: in water; but being divided by the 
means of trituration into very ſmall globules, it is 
diſperſed through the whole liquor, and ſuſpended 
therein by the aid of the mucilaginous part. Itis this 
oily part that gives the Emulſion its dead-white, 
_  . milky colour; becauſe it is not actually diſſolved in 
the water, but only diffuſed through it. wy 
If Oil be mixed with water in a phial, and the 
mixture ſtrongly ſhaken for ſome time, with a rapid 
and continued motion, the Oil will be divided into 
a vaſt number of little globules, which intervenin 
between the parts of the water will deſtroy its tranſ- 
parency, and give it a dead- white colour, like that 
of our Emulſion. But, as the Oil is not ſo minutely 
divided by this means, as by triturating the mat- 
ters containing it; and again, there being no 
mucilage in this liquor, as there is in Emulſions, 
the Oil ſoon ſeparates from the water when it is left 
at reſt, re- unites into round globules, and theſe 
joining together riſe to the ſurface of the liquor, 
which then recovers its tranſparency. - 1 
I The caſe is not exactly the ſame with Emulſions; 
but ſomething like it happens to them alſo. If they 
be left to ſtand quiet in a long bottle, the liquor, 
_ . which at firſt appeared homogeneous, ſeparates into 
two manifeſtly different parts. The upper part re- 
tains it dead-white colour, but is thicker and more 
opaque ; while the lower part becomes perfectly 
tranſparent. . This is the beginning of an entire ſe- 
paration of the oily from the aqueous parts. The 
-former, being the lighter, aſcend and gain the up- 
per part of the liquor; while the lower, being 
freed from that which obſtructed its tranſlucence, 
recovers its proper limpidity: but the oily parts do 
not re-unite into maſſes large enough to form one 
_ - homogeneous whole, with the appearance and lim- 
pidneſs of Oil: their being minutely divided and 
os N entangled 
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entangled in the mucilage impeding their natural 
tenden. 5 S 
Egmulſions firſt begin to ſpoil, as they grow old, 
not by turning rancid and acrimonious like the Fat 

Oils drawn by expreſſion, but by turning ſour; 
Which is owing to the great quantity of mucilage 
they contain. As there is a Fat Oil in their compo- 
ſition, they have the ſame virtues with that ſort of 
Oil: but they are moreover incraſſating, cooling, 
and emollient; qualities which render them ex- 
tremely uſeful in acute and inflammatory diſorders. 
They grow ſour in a very ſhort time, eſpecially in 
the heat of ſummer ; nay, they ſometimes do ſo in 
two hours: and therefore they ought to be prepar- 
ed from time to time as they are to be uſed. 

The matter that is left when all the ſubſtance of 
the Emulſion is extracted, and from which the wa- 
ter comes off clear and limpid, is ſcarce any thing 
but the earthy part of the ſeed or kernel that was 
triturated; which, however, {till retains a portion 
of tenacious and groſs Oil, adhering to it ſo firmly 
as not to be ſeparable by water. | 


The chyle and milk of animals reſemble an 
Emulſion in ſeveral reſpects, and particularly in 
their. dead-white colour; which ariſes, in the ſame 
manner, from the very minute particles of Oil con- 
tained in them, and diſtributed through an aqueous 
gelatinous fluid, but not diſſolved therein. In ge- 
neral, whenever any Oil of any kind happens to be 
lodged in this manner between the parts of an aque- 
ous liquor, it always makes the whole of an opaque 
white: for Oil will not mix with water, ſo as to 
produce a liquor that ſhall appear homogeneous 
and tranſparent, unleſs it be intimately diffolyed 
in the water; which cannot be effected but by 
means of an union previouſly contracted be- 
tween it and ſome ſaline matter; as is the caſe of 
mucilages, certain ſaponaceous matters, and ſome 
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other combinations of which we ſhall have occaſion 
to treat in the ſequel, 
The methods we have hitherto eas: Pr ex- 
trakting from vegetable ſubſtances all that they will 
yield without the afniſtance of fire, are not capable 
of analyzing thoſe ſubſtances accurately, as you may 
have obſerved; fince by expreſſion and trituration 
we obtain only the liquid parts, impregnated indeed 
With almoſt al the principles of plants, which how- 
ever are ſtill combined with each other, and 6 +=; 
ſeparated from the groſſeſt earthy and oy 
We muſt therefore neceſſarily have rec 8 
more effectual expedient for carrying our 5 | 
further. This expedient confiſts in making them 
e the action of fire, ſucceſſively graduated, 
we e gentleſt to the moſt violent heat. 
i: before we enter on this Analyſis of Vegeta- 
| bles, it is proper to defcribe the different 3 
that may be performed on Oils, the only pure pri 
ciple we have been able to obtain without the hel 
of fire. As we ſhall have occaſion; when we come 
be treat of the analyſis of plants by fire, to ſay a 
great deal more concerning Eſſential Oils, we reſerye 
: fill then what relates to the operations that may be 
performed on them; and confine Nn here to 
| the e on * at 5 1 5 
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PROCESS L. 


7 0 1 Fat Oils, and. change their 5 by 
2 them to the adion of fire, and "T5 


F, X chord kly three or four pounds of any 
Fat Oil whatever, with twice its weight of 

155 ſlaked in the air, Put this mixture into a 
large earthen retort, leaving a third part of it empty. 
Set it in a reverberating furnace, = lute on a re. 
ceiver. Heat the veſſel with a v entle fire. 
A little phlegm will riſe firſt, . don be fol⸗ 
_ lowed by a0 01 that will fall in 559 from the noſe 
of the retort. Continue the diſtillation very ſlowly, 
till you perceive the Oil that comes over begin to 
be not quite ſo G4 as before, but rather a little 
thicker. _ ; 
_ ©" "Then unlute your receiver, and put another i in 
its place. Continue the diſtillation, encreaſing your 
fire by degrees. The oil that comes over grow | 
thicker and thicker, i its fluidity will decreaſe, and it 
will acquire a dark-brown' colour, which at 
will become blackiſh, The Oil will then be ve 
thick, Puſh the operation till nothing more ery 
come off, though the retort be red-hot. During 
the whole time this diſtillation lafts, there riſes à 
ood deal of water, in company with the oil, 
Reb the ſecond thick Oil by itſelf. 

Nix the Oil that came over "firſt, in this o peration, 
w an * part of e lime ſlaked in go air. 


a 


zo Errururs of 8 
Put the 1 mixture into an earthen or glas retort, of 
a ſize ſo proportioned to the quantity, that a thitd 
part thereof may remain empty. Diſtill as before. 
The ſame phenomena will appear: a clear Oil will 
firſt come over, and be ſucceeded by one a little 
thicker. Then ſhift your receiver, and diſtill off 
all the reſt of the Oil with an encreaſed fire. The 
firſt Oil, obtained by this ſecond diſtillation, will be 
_ clearer and thinner than that of the firſt diſtillation ; ' 
and the ſecond Oil will not be fo thick, nor of fo | 
deep a colour as before. . 
Difſtill over again, in the ſame wanner, ahi his 
Dil of this ſecond diſtillation, and go on thus repeat- _ 
edly diſtilling, till the firſt clear Oil come over with 
7 970 of heat not exceeding that of boiling wa- 
"Then, inſtead of mixing your Oil with lime, 
tit with ſome water into a glaſs retort, or into a 
. with its head fitted on, and diſtill it, keeping 
the water juſt in a ſimmer. Tour Oil will be more 
and more attenuated, and, after being thus diſtilled 
twice or thrice with water, will be ſo limpid, fo thin, 
and fo clear, that you will e be ab e to diſtin- 
1 it from water itſelf. 88 5 


— "OBSERVATIONS: 


Far Oils, which are naturally mild, 3 
inodorous, or have at moſt a ſcarce preceptible ſmell, 
reſembling that of the fruit or kernel from which 
they were extracted, change their natures totally 
when expoſed to the action of fire. If they be but 
heated ſo as to boil, they become acrid, loſe much 
of their unctuouſity, and acquire a very pungent 
odour. From ſeyeral analogies, and by ſeveral 
experiments, recited in a Memoir on Oils which 
T read to the Academy, I ſhewed that theſe alter- 
"ations of Fat Oils are produced by the fire's extri- | 
cating an Acid in them, which before la conceal- 

FR and inactive. What ! advanced on this ſubject 
may 
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may be ſeen in the Memoirs of the Academy for 
1743, and in my Elements of the Fheory of Chy... 
miſtry, I ſhall take occaſion to add ſomething more, 
in my Obſervations on the following proceſs, by - 
which theſe Oils are combined with Acids, In this 
place I ſhalFonly examine what paſſes in the repeat-.. 
ed diſtillations they are here made to undergo. _ 
Fat Oils do not riſe in diſtillation without a de- 
gree of heat greater than that of boiling water; and 
therefore they muſt be diſtilled in a ſand- bath, or 


with a naked fire. We prefer the latter method, for- 


reaſons elſewhere aſſigned, and chiefly becauſe the 
Operator is more maſter of his fire; it being ab- 
ſolutely neceſſary, in this operation, that he have it 
in his power to ſuppreſs it in an inſtant, when he 
finds it too ſtrong: for, in ſuch a caſe, it will impe- 
tuouſly raiſethe thin Oil mixed with the thick; nay, _ 
the whole will be burat, as it were, to a coal, if a 
degree of fire ever ſo little too ſtrong be kept up 
but for a few moments. When this accident hap- 
pens, it is always predicted by a great quantity of 
white yapours aſcending with impetuoſity out of the 
retort, and by drops of Oil following each other 
very faſt, that are ſcarce limpid at firſt, and ſoon 
become of a dark colour. All this may. be pre- 
vented by diſtilling very ſlowly, and with great pa- 
1%œͤ ²²⁵pD Ir par ET SO 
Fat Oils may be diſtilled and attenuated without 
any additament : but then the operation, which is 
tedious and troubleſome enough, even when lime is 
uſed, as appears from our deſcription of the proceſs, 
would be much more fo if the Oil were diſtilled” 
alone, without the addition of any thing to divide 


1 


1 


it, ſpread it, and enlarge its ſurface. 
Lime is one of the beſt additaments that can be 
employed on this occaſion; not only becauſe it pro- 
cures the advantages juſt mentioned, but alſo by 
reaſon that, being an abſorbent of fat matters, it 
S „ß ũ ü unites 
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unites with dhe groſſer parts of the Oil, retains them 


11 is ade. with reſpect ts the oi the ſooner is a 
confiderable quantity of thin Iimpig Oil obtained. 
and this is the reaſon of our directing a double quan- 
tity of lime to be mixed with the Oil in the firſt diſ- 
7. e 
Lime ſlalked in the air is employed preferably to 
uick-lime; becauſe it is naturally divided into a 
very fine powder, and capable of mixing perfeCtly 


With all forts of matters. Ba: Fore: 
The water that firſt appears in the diſtillation 
comes from the lime: it is part of the humidity 
Which the lime had imbibed from the air. This wa- 
ter continues to riſe with the Oil during the whole 
diſtillation, according as the degree of heat is encreaſ- 
ed: and, if the diſtillation be finiſned by keeping 
the retort red-hot, for ſome time after all is come 
cover, the lime in it will have a greyiſtr caſt; and, 
when water is poured on it, grow almoſt as hot as 
J PL TOS OE: 
If you refolve to carry on theſe diſtillations of a 
Fat Oil, till it become as light as an Eſſential Oil, 
it is neceſſary to begin with a pretty large quantity 
thereof, as three or four pounds: for the quantity 
of the Oil is conſiderably leſſened by every diſtilla- 
tion; not only becaule the thickeſt and groſſeſt part 
is ſeparated from it every time; but alſo becauſe a 
portion of the Oil remains ſo ſtrongly-united with 
the lime, that the force of fire is not able to ſepa- 
rate them. Moreover, there is regſon to believe 
that ſome of it is decompoſed every time it is diſ- 
If Oil be diſtilled by itſelf, the thickeſt and hea- 
vieſt part remains charred, as is were, in the retort, 
the inſide of which is lined with a cruſt of _ 
n e e 
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that ĩs to the laſt degree fixed: this therefore always 
occaſions a diminution of the Oil. _ 
A Fat Oil muſt be diſtilled eight or nine times, 
even with lime, before it become as light as an Eſ- 
ſential Oil, and capable of riſing wholly with the 
heat of boiling water: by that time therefore it muſt 
be conſiderably dimmiſhed; and if, at leaſt, the 
quantity preſeribed be not taken at firſt, there will 
fearce remain a few ounces capable of being diſtilled 
_——, | 
The portion of thick heavy Oil, obtained in the 
ſeveral diſtillations, may, if you will, be rectified 
again. For this purpoſe you muſt mix it with freſſl 
lime, and diſtill it as you did the clear Oil. A por- 
tion of this alſo will be attenuated, and come over 
firſt. Thus all the Fat Oil may be ſubtilized by the 
action of fire; an abſolutely charred black part ex- 
cepted, that remains fixed, and appears ſuſceptible 
of no change, but by burning it in the open air, 
and thereby reducing it to aſhes, from which a lit- 
tle Fixed Alkali may be obtained>. In this fixed 
part of the Oil the acid and earthy parts are com- 
. bined therewith, in a greater proportion than they 
ought w-be p; oo nent 
I TFhe portion of Oil that hath become light and 
thin is nothing but the pureſt oily part, ſeparated 
from the groſs Acids, and from a certain quantity 
of earth, which made it thick and heavy. This 
Oil reſembles the Eſſential Oils in lightneſs, fluidity. 
and a penetrating agreeable odour: it diſſolves in 
Spirit of Wine. We ſhall have occaſion in the 
fequel to enlarge further on the qualities of the ſe- 
veral ſorts of Oils, and their ſolubility in Spirit of 
Wine, when we come to treat of Ardent Spirits and 
JFC 
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PROCESS I. e 


Ts combine Fat Oils with Acids. The decompoſition 
- of this combination, © 


U T any Fat Oil whatever into a : glaſs baſon, 
P and ſet it. in a ſand- bath very moderately heat- 
ed. Pour on this Oil an equal quantity of concen- 

trated Oil of Vitriol, which will immediately diſſolve 
it with violence; a conſiderable ebullition and effer⸗ 
veſcence will ariſe, attended with great heat, and a 
prodigious quantity- of black, thick vapours, in 
which may be eaſily perceived the ſmell of burnt 
Oil, together with that of a Sulphureous Acid. 
The mixture will become of a deep- red, black, and_- 
thick, Stir it with a ſmall W Bo you been 
FORE: all is quiet. oh Fd 


OBSERVATIONS. 


Tur Viriolie and Nitrous Acids unite with Fat 
Oils, and diſſolve them with violence; but theſe © 
| Acids muſt be ſufficiently ſtrong and concentrated, | 
* - otherwiſe they will not act upon the Oils. The Vi- 
4 triolic Acid, in particular, diſſolves them pretty 
thoroughly. If hot water be poured on the mixture 
deſcribed in. our proceſs, this water Wu become 
_ cloudy and milky, by diſſolving ſome ſo that 
Oils may be rendered ſoluble in water by the means 
of Acids. Spirit of Wine, which doth not attack 
Fat Oils in their natural ſtate, unites perfectly with 
them, and makes a clear limpid ſolution of them, 
when they are thus combined with Acids. 
The Acids alſo ſuffer a Gere alteration by 
contracting an union with Oils. They become 
much mil er, and loſe almoſt all their 2 th, If 
the mixture deſcribed in the proceſs be Fitted, 
there will come over a — TOE of an empy⸗ 
5 | reumatie 
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reumatic acidulated phlegm, that ſmells ſtrong of 

Sulphureous Spirit; an Oil thinner than the origi- 
nal ſaponaceous mixture; a weak oily Acid, and a 
very thick, black Oil. If the fire be made very 
ſtrong, when the Oil ceaſes to riſe, it ſometimes 
by eee little Sulphur ſublimes into the neck 


Wh. S retort. | | ; 0 2 FED a ph Ea e 1 18 
Buy this analyſis it appears that the ſtrong con- 


centrated Acid, which was an ingredient in tlie 
combination, is not now to be found. The Vi- 
triolic Acid hath changed its nature, and is conſider- 
ably weakened by the union it hath contracted with 
the principles of the Oil. The aqueous part of this 
latter ſubſtance weakens the other; and loads it with 
phlegm; the inflammable part thereof renders it 
Iphureous, and even converts it into Sulphur- 
Hence it follows that ſome part of the Oil is de- 
com oſed, by the union it contracts with the Vi- 
triolic Acid: for its phlogiſton and its aqueous prin- 
ciple eannot be diſunited, ſo as to form a Sulphu- 
reous Spirit, or an actual Sulphur, and an aqueous 
Acid, without the decompoſition of a certain quan- 
tity of the Oil, in proportion to the two disjoined 
principles. Another portion of the Oil remains 
united with the Vitriolic Acid, without ſuffering an?? 
decompoſition, and communicates to that portion 
of the Acid, with which it is ſo combined, a ſome- 
what ſaponaceous quality, which makes it reſemble 
i TC : 
Thus we ſee, that, when the Vitriolic Acid and 
a Fat Oil are combined together, they both ſuffer 
conſiderable changes; the Acid by the new al⸗ 
liances into which it enters, and the Oil by the 
decompoſition it undergoes, In conſequence hereof 
a much ſmaller quantity of Oil is obtained, by de- 
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compounding this combination, than was at firſt 
put in-. v 1 4 2 nden 11104 Run 
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If the Oil abſtracted by diſtillation be . 
| again with afreſh quantity of the concentrated Acid, 
ſame effects will again follow; and by this means 
any quantity of Oil at pleaſure may be entirely de- 
compoſed. This ſingle experiment affords an evi- 
dent proof of many important truths advanced j in 
dur Elements of the Theory. 
Spirit of Nitre likewiſe diſſplves expreſſed Oils. 
With Oil of Olives it forms a white paſte, reſem- 
Pling a fine pomatum. This compound is perfectly 
Joluble in Spirit of Wine. The Reid a be very 
ſtrong and — — to unite with this, or with. = 
„ Ae Fat Oil: but it᷑ diſſolves ſome of them wit 
More rapidity. than others; in which number is the 
Oil of Walnuts. It acts on theſe Oils with ſo much 
vehemence that it burns . in ſome meaſure, | 
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- Fg ntl 25 at Oils with Fixed Hhalis. Hard and 
1 Set Soap. he decompoſe tron of Soap. 


ry | ARE a lixivium of Alieant kelp made more 
„  cauftic.. by. lime, as we ſhall ſhew when we 
come to ſpœak of Alkalis. Evaporate this lye till it 
be capable of bearing a new-laid'egg. Divide it 
into two no and to one of theſe 1 put juſt Wa- 

| ker enough to weaken it ſo, that a new-laid egg 
Will not ſwim i in it, But fall to the bottom. With 
"the. lye thus, weakened mix an equal quantity of 
freſl-drown' Olive Oil. . Stir andagitate, 2 mixture 
Well, till it become very White. Set it oyet a gentle 
He, and continue ſtirring it inceflantly,, that the 
vo; ingredients of HUE, it is compounded. may 
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gradually combine together, as part of tlie water 
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Unite, pour into the mixture thrice as much of the 
firſt ſtrong lye as you took of Olive Oil. Continue 

the coction with a gentle fire, always ſtirring the mat- 
ter, till it become ſo thick that a drop of it fixes, as 
it cools, into the conſiſtence that Soap ought to have. 
By diſſolving a little of this Soap in water, you will 
diſcover whether or no it contains more Oil than 
ought to be in the compoſition, If it diſſolve therein =—_ 
_ wholly and perfectly, without the appgarance of the 
leaſt little drop of Oil, floating on the water, it is a 
ſign that it doth not eontain too much Oil. If, on 
the coptrary, you perceive any of theſe little glo- 
bules, you muſt pour into the veſſel, containing your 
matter, a little more of the ſtrong lye, to abſorb the 
redundant Oil. If there be too much of the Al- 
kali, it may be diſcovered by the taſte. If the Soap 
leave on your tongue the ſenſation of an Alkaline 
Salt, and produce an urinous ſavour, it is a ſign 
that there is tao much Salt in proportion to the Oil. 
In this caſe a little Oil muſt be added to the mix- 
ture; to ſaturatè the ſuper-abundant Alkali. An ex- 
eeſs in the quantity of Alkali diſcovers itſelf likewiſe 
by che Soap's growing moiſt in the air, on being ex- 


poſed to it for ſome tine. 
r 111; 
_ Fnesd Alkalis, even when reſolved into a liquor, 
that is, when loaded with much water, unite cafily 
with Fat Oils, as appears from the experiment zuft | 
reecited, and require but a moderate heat to perfect 
that umion. This combination may even be com- 
Rey effected without the aid of fire, and by the 
heat of the ſun only, provided ſufficient time be 
allowed for that purpoſe; as Mr. Geoffroy found 
upon trial. "fr only requires the mixture of the Oil 
and Alkali to be kept five or fix days in digeſtion, 
and ſtirred from time to time. A lixivium of pure 
Alkali, not acuated by may alſo be uſed to 
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"rake Soap: but it is obſerved thatthe combination: 


1 


x \ | 


ſucceeds better, and that the Alkali unites ſooner 
and more perfectly with the Oil, when it is 8 | 


ened by lime. 
The Oil 1 is firſt mixed with' a SPUR ad de 


aqueous lye, to the end that the combination may 
not take place too haſtily, but that all the particles 


of the two ſubſtances to be compounded together 


may unite equally. But as ſoon as the Alkali be- 
gins to diſſolve the Oil gradually and quietly, the 
ꝗiſſolution may then be accelerated; and that is done 

adding the remaining lye, which is open ae} and | 
lefs diluted than the other.. 

Soap made with Olive Oil is be, hand; 12 
bath not a very diſagreeable ſmell: but as that Oil 
is dear, others, even the fat and oils of animals, 


are ſometimes ſubſtituted for it. The Soaps made 


with moſt of theſe other matters are neither fo hard, 
nor ſo white, as that made IP Olive Oil: 0 _ | 
Called Soft Soaps: 

Oils thus Aldelated with: F inde Alkalis ——— 
chat means rendered ſoluble in water; becauſe the 
-Alkaline - Salts, having a great affinity with water, 
communicate part thereof to the Oils with which 
they are now incorporated. Yet the Oil is not for 
all that rendered thoroughly miſcible with water, or 
perfectly ſoluble therein; for the water in which 
Soap is diffolved hath always a milky caſt: now 
there is no other 5 of a perfect eee But 


tranſpar en. tio! 
Alkalis alſo, is part of theis affinity with: water, 
by the union they thus contract with Oils : for, 
when the combination is properly made, they no 
longer attract the moiſture of the air, nor doth wa- 
ter diſſolve them in ſuch quantities as before, The 
.compoſition of Soap is plainly a ſaturation of an Al- 


kali with an Oil; and, in order to make perfect Sdap, 


e ate — as was laid! in 8 to 87er 
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in a manner, by repeated trials, for this · point of 
ſaturation; juſt as when we prepare a Neutral Salt 
by ſaturating an Alkali with an Acid. The union 
Which the Oil contracts with the Alkali makes it 
loſe, in part, the readineſs with which it naturally 
takes fire; becauſe the Salt is not inflammable: 
the water alſo, which enters, in pretty conſiderable 
quantities, into the compoſition of Soap, as we ſhall, 
preſently ſee, contributes a 04 deal to hinder the 
. anden. of the Oil. ' 
1 may be decompounded either by dine 
it, or by mixing it with ſome ſubſtance that hath a 
; e affinity than Oil with Alkalis. 
I we decompound it by diſtillation, a phlegm, 
or tranſparent ſpirit, of a ſomewhat yellowiſh colour, 
firſt comes over. This liquor is the aqueous part 
of the Soap, quickened by a little of its Alkali, 
which gives it an acrid taſte. It is followed by a red 
Oil, Which at firſt is pretty thin and limpid, but 
| thickens as the diſtillation advances, grows black, 
and has a very diſagreeable empyreumatic ſmell, 
This Oil is ſoluble in Spirit of Wine. *S 
When the diſtillation is finiſhed, that is, ah 
the retort being kept red-hot for ſome time will diſ- 
charge no more, there is left in it a ſaline maſs; 
. which is the Alkali of the Soap, - cruſted over with 
ſome of the moſt fixed parts of the Oil, that are 
| charred to a coal. This Salt may be reſtored to 


the ſame degree of. purity it had before its combi- 


nation with the Oil, by calcining it in a crucible 
with a naked fire, that may conſume this burnt wor 
of 16 0 I, and reduce it to aſhes... 
It is plain that the Oil contained in Sep is af- 
feed. by diſtillation, much in the ſame manner as 
that which we mixed with lime and diſtilled. - 
MI. Geoffroy, by analyſing Soap with care, diſ · 
covered that two ounces thereof contain ninety ſx 
ups of Sale of n * from all Oil and moi- 
251 14 ſturez 
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ſture; or two'drams and forty-eight grains of that : 
Salt, as it is uſed in manufacturing Soap; that is, 


| containing water enough to make 1 It eryſtallize; one 


ounce three drams twenty grains of Olive Oil; and 
about two drams four grains of water. F 
As Acids have a greater affinity than an ober 
| ſubſtance with Alkalis, they may be very e dual. 
ly employed to decompound Soap. . | 
If you propoſe to decompound Soap by means 
theredf, you muſt firſt diſſolve it in a fv 
quantity of water. Mr. Geoffroy, who made this 
experiment likewiſe, diſſolved two ounces thereof in 


about three gallons of warm water, and to the fo- 


hition added Oil of Vitriol, which he let fall into it 

drop by drop. Every timę a drop of Acid falls 
. Into it, a coagulum is formed in the liquor. The 
veſſel in which the ſolution is contained muſt then 
be ſhaken, that the Acid may equally attack all 
the Alkali diffuſed in it. When no new coagu- 
lation is produced by a drop of the Acid, it is a 


5 bgn you haye added enough. The liquor then be- 


ins to grow clear: and if an other quart of water 
de added, in order to facilitate the ſeparation of the 
"oily particles, you will ſee them riſe and unite toge⸗ | 
ther on the ſurface of the liquor. 

This is a pure, clear, true Olive Oil, hath its 
alte, its ſmell, and, like it, is fluid in warm weather 
. ˙ + Yep TeUHTNS fey ſkins | 
reſpects from that which neyer hath been united 
with an Alkali in order to form a Soap; for it 
burns mare viyidly and more rapidly, an is able | 
in Spirit of Wine: We ſhall account for theſe dif- 
| ferences when we come to'treat of Ardent Spirits. 
Not only the Vitriolic Acid, but all others even 
thoſe obtained from vegetables, are capable of de- 
compounding Soap, and ſeparating the Oil fram the 
Alkali. In the liquor Wha Soap is thus decom- 


4 . is found a Neural 2 conſitting wer 
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5 AN made uſe of, united with the Alkali of the 
If the Vitriolic Acid he uſed, you will have 


Soap. 
a Glauber's Salt; a quadrangular Nitre, if the * 


1 Acid be uſed ; and. ſo of * reſt. 


it. 


| Wer chk goth not « difolve Go Y is 9 — 
called Hard Water, Such waters contain a certain 
quantity of faline matters, waſhed out of the earths 
5 — which they paſs. The hardneſs of water 
Is ge erally occaſioned by ſelenitic particles. | 
he hardneſs of all the well- water i in and about 


Paris is owing to a conſiderable quantity of Selenitic 


Gypſum with which the foil abounds, - The Sele- 
nites, we know, are Neutral Salts conſiſtin of the 
Vitriolic Acid united with an earthy baſis. 15 

fore Soap be put into water in which a. Salt of this 
kind is diffolyed, it is evident that the Vitriglic Acid 
in the Selenites, having a greater affinity with the 


fixed Alkali of the Soap than with its own earthy N 


ſis, will quit the latter to unite with the former; and 


thus'the Soap will be decompounded inſtead of be- 


ing diſſolved. Accordingly we ſee, that, when we 
attempt to diſſolve Soap in our well- water, the ſur- 
face of the liquor is in a ſhort time covered with a 
fat oily pellicle. However, this decompoſition of 
Soap is not complete; at leaſt but a ſmall part of 
it is perfectly decompounded; becauſe the great 
quantity of Selenites, with which the water is im- 
pregnated, hinders the Soap from mixing ſo tho- 
roughly with it, as is requiſite | to produce a & total de- 
compoſition thereof. ke 
All mineral waters are likewiſe hard, with regard 
to Soap; for as moſt of them owe their virtues to 
the effforeſcences they have waſhed off, from pyrites 
| that have kh hot and begun to be. decompoſed, 


14 | they | 


there- 


. 
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they gre impregnated with the ſaline matters pro- 
duced by pyrites in that ſtate : that is, with alumi- 
nous, vitriolic, and ſulphureous ſubſtances, which 
have the ſame effect on Soap as the Selenites have, 
_ -.. Mineral waters containing Neutral Salts only, 
ſuch. as Sea-ſalt, Epſom-Salt, Glauber's Salt, are 
- "nevertheleſs hard with regard to Soap, though the 
Acids of thoſe Salts, being united with Fixed Alka- 
lis, are incapable of decompounding it. The rea- 
fon is, that thoſe Neutral Salts are more ſoluble in 
water than Soap is; ſo much indeed as eyen to ex- 
clude it: becauſe each of the two principles that 
compoſed them hath a very great affinity with water; 
whereas only one of the principles of Soap, namely 
its Alkali, bath that affinity; the other, to wit, the 
. olly principle, having none at all. Thus water im- 
pregnated with an Ray or with any Neutral Salt, 
js hard with regard to Soap, and incapable of diſ- 
ſolving it; and hence it follows that Soap is a ſort 
of touchſtone for trying the purity of water. 
Wine diſſolyes Soap; but imperfectly, becauſe jt 
contains. an acid or tartarous part. Spirit of 
Wine alſo diſſolves it: but neither is this dihölvtion 
perfect; becauſe it contains too little water: for its 
| 1 part can diſſolve nothing but the Oil of 
the Soap; and the Alkali is not at all, or at leaſt in 
à very ſmall quantity, ſoluble in this menſtruum. 
| The true ſolyent of Soap is therefore a liquor that 
IIʒzs partly ſpirituous, partly aqueous, and not acid. 
phBrandy has theſe qualities: and accordingly it is 
. . the ſolvent that unites beſt with Soap, diſſolves the 
greateſt quantity, and makes the moſt limpid ſolu- 
tion thereof. Yet even this ſolution hath ſomething 
of a milky caſt, occaſioned by its not being entirely | 
free from an Acid, or the tartarous principle. This 
fault may be caſily correctęed, by mixing with it a 
little Alkali to abſorb the Acid. A dram of cryſ- 
allied ſalt of kelp mixed with three ounces 55 
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half of good brandy, renders, it capable of diſſolv- 
ing an ounce and two drams of good hard Soap, 
into a perfectly limpid liquor. This experiment alto. 
we owe to Mr. Geoffroy. 8 0 
Some years ago it was diſcovered that Soap might 
be uſed with great ſucceſs in Medicine, and that it 
poſſeſſes the property of diſſolving the ſtony concre- 
- tions that form in ſeyeral parts of the body, parti- 
cularly in the kidneys and bladder. Soap is the ba- 
ſis of the compoſition known by the name of Mrs. 
Stepbens's Remedy; and in this one ingredient its 
whole virtue reſidee. 5 
From what hath been ſaid on the nature of this 
compound, as well as on the cauſe and phenomena 
of its diſſolution, it plainly appears to be of the laſt 
conſequence, in adminiſtering it to a patient, that his 
_ conſtitution be conſidered, and a proper regimen 
ordered. All Acids ſhould be abſolutely forbid 
him; as we know they hinder the Soap from diſ- 
ſolving, and decompound it; and if the patient 
have any acidities in the firſt paſſages, matters capa- 
ble of neutralizing them ſhould be preſcribed him; 
as prepared crabs eyes, and other abſorbents known 
in 3 In ſuch caſes thoſe. with which the 
Soap is compounded in Mrs. Stephens's remedy 

may be of ule. LE Ei a ue 
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T0 combine Fat Oils with Sulp 4 


ſel; add to it about the fourth part of its weight 


of Flower of Sulphur, and ſet the veſſel in a furnace, 
with lighted coals under it. When the Oil hath ac- 
quired a certain degree of heat, the Sulphur will 

melt, and you will ſee it fall immediately to A 

| '.” 


ns "els NS of the 
bottom of the Oil, in the form of a very red fluid, 
The two ſubſtances will remain thus ſeparated, 
without mixing together, while the heat is nogreater 
than is neceſſary. to keep the Sulphur in fuſion. 
Increaſe is therefore; but ſlowly and with circum- 
ſpection, leſt the matter take fire. When the Oil 
begins to ſmoke, the two liquors will begin to mix 
and look turbid: at laſt they will unite ſo as to ap- 
ar one homogeneous whole. If you keep up the 
205g ſo that the mixture ſhall always continue ſmok- 
ing and ready to boil, you may add more Sulphur, 
which will perfectly incorporate with it: and thus 
may a pretty conſiderable quantity _ be i ine 
troduced into this compoſition. 44 


OBSERVATIONS. 


Tar Phlogiſton and the Vitriolic Acid have each bs 
an affinity with Oils. It is not therefore ſurpriſing, 
that Sulphur, which is a compound df theſe two ſub- 
; ſtances, ſhould be ſoluble in oily matters. Vet it 
js remarkable that Eſſential Oils, which are much 
"thinner than the Fat Oils, diffolve Sulphur with 
much more difficulty; as will be ſhewn when we 
come to treat of thoſe Oils; and that Spirit of Wine, 
which contains an exceeding ſubtile Oil, doth not 
-act upon Sulphur at all. 
Oil, b by contracting an union with Sulphur, pro- 
duces a conſiderable alteration in that minera 
- phenomenon ſo much the more ſurpriſing, that we 
| wn; it to be, in ſome ſort, unalterable by any other 
ſolvent, of what kind ſoever; add that its nature 
admits. of no change but by burning. We ſhall 
ay more on this wad, He the head of Efential ; 
: Ws, f 
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of this Combination. 


1 O an earthen veſſel pur granulated Lead, 
Licharge, Ceruſe, or Minium; and pour thereon 
twice its weight of any Fat Oil whatever, If you 


et the veſſel over a briſk fire, the Lead at bottom 
will melt before the Oil begin to boil. When it | 


boils, ſtir the matter with a ſtick ; the Lead or the 
Cak of Lead will gradually diſappear, and at la 


be totally diſſolved by the Oil, to which it will 


Side a yery thick. conſiſtence. . 
= OBSERVATIONS. 


Far Oils diffolye not only Lead, but its calxes 
allo: nay, they diffolve the latter more readily than 
Lead in fubſtance; probably becauſe they are more 


divided. The reſultof a eompinatiog or tl theſe matters 


zs a thick, tenacious maſs, that grows in ſome de, 


gree hard j in the cold, and ſoft by heat. This com- 
poſition is known in Pharmacy by the name of 


"Plaſter. It is made up with ſeveral drugs into plaſ- 

ters; which p artake of 

Þ that it is fe baſis of almoſt all plaſters. | 
Lead itſelf is ſeldom uſed to make plaſters : Ce- 


_ ruſe, Litharge, or Minium are preferred to it; be- 


cauſe theſe matters unite, as hath been faid, more 
readily and more cably with Oils. 
It ſometimes happens that the Oil is burnt j in the 


opekatlon, ahd that the calx of Lead is KIL re- 


fuſeitated: and this gives the plaſter a black colour, 


which however it pught not to have. This accident 
3s occaſionet by an exceſs of heat; and as it is 


1 l t ka Oil and the : Lad in 


te 
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To ns Fat Oils with Lead, 2 the Calas of 
| Lead. The Baſis of Plaſters.” The Decompoſition 


the virtues of thoſe drugs 3 
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the proper degree of heat, ſeeing both theſe mat- 
ters are apt to grow very hot, it hath been contriv- 
_ ed to put into the veſſel, in which the coction is 
to be performed, a pretty large quantity of water; 
vnich being ſuſceptible only of a much ſmaller and 
a certain degree of heat, that is conſtantly the ſame 
when it boils, procures the advantage of having t the 
compoſition very uniform, and very White. 

It is neceſſary to ſtir the mixture inceſſantly, in 
order to prevent the burning of the combined Oil 

and Lead; which, as they unite, ſink in the water 
by their greater weight. If the water happen to be 
| waſted before the Oil hath diflolved all the Lead, or 
before the plaſter hath acquired a proper degree of 
conſiſtence, you muſt remove the veſſel from the 
fire, and let the mixture cool, before you add more: 

for, if this precaution be neglected, the heat of the 

matter, which is now much greater 1 than that of boil- 

ing water, will occaſion a conſiderable exploſion 
and extravaſation thereof, though the water poured 
into it be as hot as poſſible. 

The combination of Fat Oil with a Calx of Lead 
may be conſidered as a ſort of metallic Soa „having 
A eine Calx, inſtead of a Fixed Alkali, for its 
baſis. Mr. Gebffroy hath obſerved that if a pound 
of Litharge, rubbed very fine and well waſhed, be 
incorporated with two pounds of Olive Oil, in the 
fame manner as plaſter is made, keeping water 
enough in the veſſel to hinder the mixture from 
burning, there riſes a ſmoke, while the Oil is uniting 
with $2 Calx of Lead, ſmelling much like ſl | 

which riſes from Soap.” 

The Oil may be ſeparated from the Calx of Le 

: by the methods uſed to ſeparate it from a Fixed 4 

kali: and when it is fo ſeparated, it hath the ſame 

Properties: as that. ſeparated from common Soap. 
This Tpecies of metallic Soap, formed by the 

union of a Fat Oil with the Calx of Lead, is not 


folv- 
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Soluble in water, and communicates nothing to it 


but a greaſy taſte. Therefore, if you would de- 
compound it by the means of an Acid, you muſt 


pour that Acid immediately on the compound. The 


Acid will attack and diſſolve the Calx of Lead; 


and the Oil, being thus ſet at liberty, will riſe cr 1 
and limpid to the ſurface of the acid liquor. Dif- 


tilled vinegar effects this ſeparation hetter than any 
other Acid, n it is mh true Te of Lead. 


i CHAP . 
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Or THE eee OBTAINED FROM Penn | 
 BLES WITH A DEGREE or MEAT/NOT EXCEEDING | 


THAT OF BOILING WATER, di Site» ee, 
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75 Brain op Plants, by di filling hw ah the 


mean degree of heat between freezing and boiling 


mater, a 4 liquor impregnates wih your Principle o : 


__ Ollour. 


l IN the morning, Pete 38 ens * wo 
1 from which you deſign to ik 

water. Chuſe the plant in its full vigour, perfectly 
ſound, and free from all adventitious matters, 7 
cept dew. Put this plant, without W Bo 
into the body of a tinned copper alembic, 


it in a water- bath. Fit on 75 ead, and to the noſe 


| thereof lute a glaſs receiver with wet bladder. 
Warm the bath to the mean 5 75 between freez- 
ing and. boiling water. You will ſeg a liquor diſtill 


and fall drop by drop into the receiyer. Continue 
.the 9 with this e of heat, till no more 


drops 
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drops fall from the noſe of the alembic. Then um 
Jute the veſſels; and if you have not as much liquor 
uns van Want, take out of the cucurbit the plant 


already diſtilled, and put a freſn one in its place. 
Miſttill as before, and go on thus till you have aifut- 
| ficient quantity of odoriferous liquor. Put it into 
= bottle; ſtop it cloſe; and ſet ĩt in a cool place. 
OBSERVATIONS. _ 
Tux liquor obtained from plants, with the de- 


gree of heat -here--preſcribed;-confiſts of the de, 


that was on the plant, and ſome of the phlegm of the 
plant itſelf, together with its oflorous principle. 
Mr. Boerhaave, who examined this odoriferous part 
of plants with great cate, calls it the Spiritus Refor: 
The nature of this Spirit is mot yet thoroughly aſcer- 

tained; becauſe it is ſo very volatile, that it canndt 
eaſily be ſubjected to the experiments that are ne- 
eee it, ad 46 GIsever all its propet- 
ties. If the bottle containing the liquor, which may 

be conſidered as the vehicle ef this Spirit, be not 
exceeding carefully ſtopped, it flies quite off: ſo that 
in a few days nothigg will be found but an inſipid 
inodogous Wat. 


great part of the virtue of plants reſides in this 

their principle of odour; and to it muſt be aſeribed 
the moſt ſingular and the moſt wonderful effects we 
every day ſee produced by them. Every bod 
knows that a great number of odorous plants affect, 
To a particular manner, by their ſcent only, the brain 
and the genus nervoſum, of ſuch eſpecially whoſe 
nerves are very ſenſible, and ſuſceptible of the ſligh- 
teſt impreſſion; ſuch as hypochandriacal or melan- 

choly men, and hyſterical women. The ſmell of the 
Tuberoſe, for inſtance; is capable of throwing ſuch 
perſons into fits, ſo as to make them drop down 
and ſwoon away. The ſmell of Rue again, Which is 
i an mY r „ 5 . eq at. 
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equally: ſtrong and penetrating, but of a different 

kind, is a ſpecific remedy againſt the ill effects of 
the Tuberoſe; and brings thoſe perſons to life again, 
with as quick and as ſurpriſing an efficacy, as that b7 
which they were reduced to a ſtate not unlike TR 
This is Mr. Boerhaave's-obſervation, 
The odorous exhalations of plants muſt be con- 
ſidered as a continual emanation of their Siritus 
Keltor: but as growing plants are in a condition to 
repair, every inſtant, the loſſes they ſuſtain by this 
means, as well as by tranſpiration, it is not ſurpri- | 
ſing that they are net. ſoon exhauſted, while they 
continue in vigour. Thoſe, on the contrary, which 
we diſtill, having no pu ws reſource, are very ſoon 
entinply-<deprivetl of this principle. 

The ſeparation of the Siritus Relror from plants 
requires but a very gentle heat, equally diſtant from 
the freezing point, and from 7 heat of boiling 
water. Accordingly the heat of the ſun in ſum- 

| ſuffieient to diſſipate it almoſt entirely. I 

ſhews why it is dangerous to ſtay long in folds, or 
woods, where many noxious: plants grow. The 
virtues of plants reſiding chiefly in their exhalations, 
which the heat of the ſun enereaſes conſiderably, a 
fort of atmoſphere is formed, round them, and car- 
ried: by«the air and the wind to very great diſtances. 

For the ſame: reaſon the air of a country may be 
. — ſalutary and medicinal, by the exhalations 
of wholeſome plants growing therein. From the 
facility with which the odoroùs principle of plants 
evaporates, we learn what care ought to be taken in 
drying thoſe intended for medical uſes, ſo as to pre- 
ſerve their virtues. They muſt by no means be ex- 
poſed to the ſun, or laid in a warm place: a cool, 
dry place, into which the rays of the ſun never pe⸗ | 
netrate, is the propereſt for drying Plants, with as 
5 W loſs eee virtue as. oor rms e 
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: bow che is reaſon to believe that bore 


[-- table matter. hath a Spiritus Rector, ſeeing each 


4 its particular ſcent, yet this principle is not very 
ceptible in any butchoſewhich have a very mafli- 
— accordingly: it is extracted chiefly 
from aromatic plants, or the moſt odoriferous parts 
ay the moſt odoriferous parts; be- 
cauſe, in moſt plants and trees, there are generally 


2 chat have a much more ſenſible, and 


er ſcent than the reſt. The odour of a 


. * . +a tree, hath its principal reſidence ſome 


times in the root, — in the leaves, at other 
times in the bark or wood, and very frequently in 
rhe flowers and ſeeds. Therefore, hen you deſign 
to extract the principle of odour from a vegetable N 
that is not equally odoriferous in every rt, you 
mot. chuſe thoſe parts that have the moſt percep- 
le and ſtrongeſt un wth o oa ante e 
ein ee Is yaw. +043 21h t er 
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To heat the Fol git Plants i an i lil. 


ior 49719 ing Water. Cacao a wa W180 
o ND or bruiſe in a marble mortar yo¹Fỹ 
vegetable ſubſtances, abounding with the Fat 

Dil-which you intend to extract by decoction: tie 


them up in a linen cloth: put this packet into a 


pan, with ſeven or eight times as much water, and 
make the water boil. The Oil will be ſeparated by 
the ehullition, and float on the ſurface of the wa- 
ter? Skim it off carefully with a ladle, and conti - 
er e no more Oil appear. "13 : 3 10 1 * i 
* 0 a 1 i i r enn 
e Ali . 8, 4 As. "Pt _ e 
Trt e of boiling water ĩs capable of ſeparat- 
ing the Fat Oils ane e ee matters that con- 
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Hin any: but this is to be effected by attual decoc- '2 
tion only; and not by'diſtillation3 — theſe Oils l 
will not riſe in an alembic with the heat of boil- 
ing water. We are therefore neceſſitated to colleck 
them from the ſurface of the water, as above directed. 
By this means a much greater quantity of Fat Oil 
may be obtained than by expreſſion alone; becauſe 
the degree of heat applied · greatly facilitates the ſe- 
tion of the Oil. Fer a convineing proof of 
chis truth, take the remains of any vegetable mat- 
ters, from which the Oil hath been ſo thoroughly ex- 
preſſed that they would yield no more; boil them in 
"uy manner, and n will ein, a grove deal more 3 
Oil ; 
The Water wited; in dia Soden generally becomes 5 
m like an emulſion; becauſe it contains many 
dily particles; that are diſperſed in it juſt as in an 
emulſion. Nevertheleſs this way of obtaining the 
Fat Oils is not generally practiſed becauſe the heat, 
to which they are expoſed in the operation, occa- 
ſions their —.— leſs mild than they naturally are: 
but it is an excellent method, and indeed the only + 
one that can be employed, for exttacting from par- 
ticular vegetables certain concrete oily matters, in 
the form ef Butter or Wax; which. matters are ne: 
other than Fat Oils in a fixed ſtate... The Cacao 
yields, by this means, a very mild Butter; and in 
the ſame manner is a Wax meg from a certain 
| ſhrub in America. = 
* The heat of boiling water as theſe oily mat. . 
ters, which then aſcend to the ſurface of the liquor, 
and float on it like other Oils. They afterwards fix 
as they cool, and reſume their natural eonſiſtence. 
We ſhall ſee in the ſequel that they cannot be ex- 
tracted in a conerete form by diſtillation, which re- 
quires a greater degree of heat than that of boiling 
water; becauſe diſtillation changes their nature, 
partly decompoſes them, and prevents their return- 
ing to their . conſiſtence as they cool. 
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"to kulfalt the Eſential Oils of Plants by difillatiin 
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70k with the peat of, boiling dealer, Difilled wat ” 
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much water as will ill two thirds of your veſſel, and 
diſſolve therein half an ounce of Sea: ſalt for every 
quart of water you uſe. To this body fit on an 
alembic head, and to the noſe thereof lute a recei- 
verz with ſiged paper, or wet bladder. Set it in a 


Furnace; and let the whole digeſt together: in a very 


gentle warmth, for twenty four hours 
This being done, light a wood- fire under your 
veſſel, briſ enough to make the water in it boil im- 
mediately Then flacken your fire, and leaye it 
juſt ſtrong enough to keep the water ſimmering. 
There will come over into the receiver j liquor of 
à whitiſh colour, ſome what milky ; on the ſurface 
wich, or at the bottom, will be found an Oil, 


* 


which is the Eſſential Oil of the vegetable yon put 
the ſame degree of heat; till you perceive the liquot 
come off clear; and unaccompanĩed with any Oil. 
When the diſtillation is finiſhed; unlute the re- 


that is lighter than water, fill the veſſel up to the 
matraſs ſhould be uſed for a receiver chat the Oil 
p f Neck, and Ir ie up to its mouth. 53 Then in the neck 
of tliis veſſel put the end of a thread of cotton wine, 
id that the depending part without the veſſel may be 
longer than that in the Oil, and the extremity there- 
of hang within the mouth of a little phial, juſt big 
enougł to contain your quantity of Oil The Oil 
Will rife along the yarn as in a ſiphon, filter . 

+ RE | "7 23, 


V into a cucurbit the plant from which you 
7 deſign to extract the Eſſential Oil. Add as 


by 


— 
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it, and fall drop by drop into the little phial. When 


all the Oil is thus come over, tops your little bottle 


very, claſe, with a cork 54d N Via mixture 
of wax and a little pitch. f End 
"Tf your Oil be ponderous, and ef the ſort that 
inks Man our: the whole contents of Frg 
ceiver into a glaſs funnel the eee wg wr: — 
minate in a very ſmall aperture that may be ſtopped 
with your fore finger All the will be collected 
in che lower part of the funnel: then remove your 
finger, and let the Oil rum out into à little bottle 
£ through another-ſmall-funneE-;: When yourſee the 
water ready to come, ſtop the eee 
and cork the bottle Conmning: your Oi, 
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: "Radukonn ac Olly) though they al lots each 


hive 1 1 are nevertheleſs 
very different in ſo 

_almoft every one of them requires a partidular ma- 

" for b u with the een 

poſſible,” boch us td quality und quantity.» 

is Os of the firſt! things fequiſite is, to chuſe — 8 

proper time for Gitilling the plant, from which you 

| deſire” to extract the Eſſential Oil; becauſe the 

_ qualitiey"of Oil varies -conſidetably,- arcortling to 


e ſenſon of the year, as well as the age of the plant. | 


'F or example, the moſt favourable time forobraining 
theſe Oils from the leaves of ever: green plants or 
trees, futh as Thyme, Sage, Roſemafy, the Orange, 
2 the Bayz>the Fit, &c. is the end of autumn; be- 


- cauſe theſe vegetables contain à great deal more Oil 


at that ſeaſon than at any other. With: regard ta an- 
" mal plants, they muſt be choſen when in their 
prime, and juſt before they begin to decline. The 
time therefore of g 
Se to flower! and Hg you We ee the Oil 
eine in ock * 2 505 ov from 


reſpects: for Which reaſon 


ering them is when they be- 
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from the flowers themſelyes, you mute pull them 
4 juſt When they. Are. newly. ELM cog ibn! 
_ Secondly, it. muſt be | bſerved that 7 SOA | ti; 
Offls of plants are, as it Were, the chief refidence.. 
and l of their odoraus principle; that they 
ate to be found wherever that principle exiſts, and 
never FREIE. is not: 1o that what we, ſaid con- 
9 the Spiritus Ret vr Off plants. is. applicable 
befe. It mult be remembered Pe all the Fd 
fore ie eke are odorifero So. Such.x nt RAY 
np the alembic all together, and the F 


th 


| ri Oi diftlled from. all their parts at once. But | 


others, and indeed the greateſt, number, have, n 
odour rb or: at leaſt none Jar is very perceptible, cx. 
cept_ In ſome. 1 parts; as In. their leaves, 
25 7025 1 or ſeeds: therefore, when you want 
flential Oil. ſuch a plant, you muſt. 
cha 415 art in Which the odour, reſides, Is 0 
ſenſe of. Kari, muſt be. the. Artiſt's Prince 
a wh 15, Occaſion. G he Pe 14 os 
4 all vegetables, and all 5 nn, 3 
2200 es, ave not. the tame, texture; Tome are hard 
Oy compact, as woods, barks, 199 Jong roots; 


others are tender and ſücculent, as moſt annual. 


Peha 97 Tome: fruits. For this reaſon tx they muſt 
different! 15 prepared, for diſtillation, It may be 
laid down as a general... rul „that, the cloler and 
more compact their textt re, 15, the more they re- 
| quire't to be. opened And. 16 either by commi- 
5 nuting "them into ſmall particles ES Ts, 5, Gaelting 10 
them a confiderable time in water . with 115 
Fou | itthly though all Effenttal OP a ble + 
| xt in dination with, the heat of boiling Aten 
yer they: h have not. all an Equal 7 54 evity, 75 
We ht! on n the contrary, , they, Vary exceedingly in 
chis refp ea; ſome, As : For 1 Lance. thoſe of, all our 
Euro e 5 matics, beit ing lighter than water, ſo 
thatt they always ah W its W FI LN DE 
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ſuch as thoſe" öf Cloves, *Saflfifras, Sc. Which ar 
Indian argmatics, are Heavier than Water, and a” 
ways link in it by their Tpecific gravity... "Theſe. 
üetenees therefore requife different methods of 
diſtillation. It is proper, For example, to make 
uſe of a lo alembic in diſtilling ſuch Eſſential Oils 
as ate heavier than waters and. Moreover, to faci- 
bene oper tl by. "Pp plying a degree of heat 
ſome w Hat ft e than that of Pelli Water. This 
is 'eafily dene By imp regnating the water: With 4 
proper are: of Ses Salt, or the Vittiolic RY 
for, the more faline HAT are contained in waters, 
the more will the degree of heat it acquires, 'by being 
brought to bail, rere that of Pure ofling Water. Ro 
Fif Efſential Oils differ from one another in 
point of Avidity. - Some are as thin and as fluid a. 
Spirit of Witie: of this number is the Eſſential 
Oil of Turpentine. Others again are thick, and” 
eren congeal as they cool: füch, for inſtance, is * 
the Oil of Roſes. In a Oils 6f this latter 
fort, care muſt be taken that the ſpout of the alem- . 
dic head do not grow too cold, but be kept alwa bt 
in fuch'a degree of warmth, as may prevent 1 the” 855 
from fixin oF it, and ſtopping it up; which would 
interruf s Bae an and might alſo occaſion. . 
ſome” Gier more conſiderable inconveniences, of - 
which we*#hall take notice reſently. 1 
From what hath been ſaid it appears 1 t.the 8 = 
ſtillation of Eſſential Oils eantiot be regulated by 
any one general rule; but that the 1 inane of © . 
rating muſt be a little varied; according to the na. 
ture of the Oil to be diſtilled,” and to that « of the, 1 
vegetable from which it is to be drawn. 3 
The time of day, fitteſt to gather Plants Ge tha 86 
diſtillation; is the morning before finite e 
the coolneſs of the nig ght 55 mut all theit Pole 
and concentrated tels öder *wheteas in the even 
ogy after the plants ey been expoſed all day to 
| | 3 ; 


7 


the 
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the heat of the ſun, their odorous principle is in 
a great meaſure diffipated, and they are left almoſt 
quite exhauſted of ir, Now, the more of the odo- 
rous principle the plants contain; the more Eſſen- 

tial Oil wil "hey" elch and the more virtue will 


that Oil have. CCC 22157 


7 7 55 freſh gechetech i and as yet full of moiſture, | 
or yield fo much Oil in diſtillation as they do 
Mew ee becauſe the Oily pa articles in avery 
moiſt plant Are more diffuſed, be even 1 
from each other, by the interpoſition of the aque-· 


. ous Parts whence it come to paſs that, in diſtilla- 


„ tliey aſcend in a ſtate of ſeparation from each 
Sher, c char being diſperſed" through the water 
the Hive) it a milky colour, like that of an emulſion; 

eannot unite together but in ſmall quantities, 


| which Hifiders their bein ing cally Separared from cho 


Water. Ei Troiveod 10 ai 9103 oni 61 


This CD ec doth not happen; /orat/leaſt 
15 C0 58 Ref; when the greateſt part af the 
umidity of the plant is evaporated by | 
Tor 2 4 ag particles, being 1 delivered from the 
g aqueous parts; e ee eee ed 
rom ane other; are brought nhearer together, unite, 
"and forin' little viſible'globulesof Oi, wich eaſily 

ors Sites od tozed in the diſtillation. 
N drying plants fo _—_— the Eſſential 
101ml 18.70 Aae great care muſt he taken that 


they ge neither expoſed to the ſun, hor laid in a 


Paint piace; becauſe eee 
of the! H&0u7, arid even, from ſorne plants, a pret 
cotilidte table quantity of their Eſſentiab Oil. 
Plants of fa lobſe texture; that eaſily give out 
"Xhetr Eſſential Og gesd net be comminuted, or 
e in Water with Salt. But this method 
taken with ſuch as are hatd, 
a pong their Oil. Woods, 
ance, muſt be. fir d raſped, 


* een 


e OT I, 


— 


tion were ſpirituous; or into a Volatile Alk 


fl 
reaſons aſſigned above, to mix Salt with, the water 
muſt be cautious of putting in too much. To 
will indeed obtain, by means thereof, much more 
Oil than if you diſtilled it without, Salt: but, as a 
great quantity of Salt will make the 8 


then ſet to macerate in water impregnated with 
ſeyeral weeks before they be diſtilled. 


On this oecafion Salt procures three different ad. 


vantages. In the firſt! place, it prevents the mat - 


ters, that muſt ſtand in maceration for ſome time, 


from running into fermentation: an inconvenience 
that would conſiderably diminiſn the quantity of 
Eſſential Oil. or perhaps rob us of the hole, by 
converting it into an Ardent Spirit, if the fermenta-. 


. 


it went on to the laſt ſtage, and as far as putrefac- 


- * - . 


tion. In the next place, it; acuates the water, and 


renders it more capable of penetrating and properly 


plant which requires to be thus prepared. Laſtiy 
it adds a little to the heat of the boiling, water, and 
1 the aſcent of the heavieſt Oils. 


— 4 


= 


boiling water, a good deal of. the heavy Oil f the 
vegetable ill be raiſed by ſuch à heat; mix with 
the Eſſential Oil, deprave it, and make it like theſe 


: 


that are adulterated with a mixture of {ome hetero- 


genecus Oil, as will be afterwards ſhewn.,., 


& >a LES qL # 


When every thing js prepared for diſtillation, it 


is proper; as directed in the proceſs, to apply at 

onde a flaming fire, briſk enough to make the liquor 
boil immediately: for, if the Water be kept Jong 
heating before it he made to boil, the Eſſential Qil, 


8. 4 4 


which canndt riſe without the heat of boiling water, 
will; by a leſs degree of heat; be only agitated, daſhed 
a9 oo. | 3 5 about 


4 


/ 


2 during the maceration, the texture of Vid | 
whi | 


[ . J 
* 
* _ 
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bly, 


neans it will be divided into very minute particles. 
and diſperſed in the water, which will thence ac- 


pn TN r 
4 © 2 
i l 
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When the water in the cucurbit boils, it will be 


cape at the ſame tinie; and theſe, PING hot va 
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| Ng it We medicinal ue; great care muſt be taken 
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cles. The water in the cooler ouglit to be rene ed 


hen it begins to ſmolce very perceptiblyj· 
Wbatever gare be taken to ſave as much of the. 


Oil as poſſible; and to prevent ĩts being left diſperſed 


in the water, yet ſome loſs of this kind cannot be 
avoided: and thus the water that riſes in dif- 

tiling the Oil is always' more or leſs! milky, and 
ſtrongly ſeented, even after it is ſeparated from the 
Eſſential Oil. Yet this portion of the Oil and ef 
the odorous principle, Which is retained by che wa- 
ter employed in ſueh diſtillation, is not therefore 
loſt: the water impregnated with theſe principles. 
partakes of the properties of the plant frm hie 
the Eſſential Oil was drawn, and may be-uſed me- 


dicinally: vat is known 1 in Pharmacy: by the ritle of 
' the, Diſtilled Mater of the plant. ot er e 


The ſameè water may be uſed: e with 12 
vantage in diſtilling che Eſſential Oil ef a 2 


plant of the ſame ſort; becauſe the oily and od6- 


rous particles, with which it is impregnated, joining 


with thoſe afforded by the freſh plant, form 5 855 | 


molecule, capable. of uniting more eaſily, and ctnerg-. 
better from the water; and conſequentiy they. 
increaſe the: quantity of © Oil. Thus the ſame Water 
ay be always employed in new diſtillatiens; and; 
de it is uſed,” with” "680 eiter eee 
ay it he aſed/a ain? 3 
. all the Eſſential: oi is file jf he digits, 
8088 continued, and the feceiver changed, the 
liquor chat will then come off will not be milky; 
but limpid. Ir will have no odout at all of the 
plank, but a lind of ſouriſh ſmell; and indeed it 14 
rt of the Acid of the vegetable in the ſtill, 
The elevated by the heat of boiling water, iafe 
8 the Eſſential Oil is cbm ovet. e, 
If you intend to keep the diſtilled: Wer len 
hath ſeryeq as a vehicle to the Eſſential Oil, and de- 


ta 


— 


Er : 
Rs | 
x 


to ftop the diſtillation before this acid phlegm bee | 
gin to riſe : for; if it mould mix with the diſtilled 
water, it would ſpoil ic; and hinder it from keeping; 

e it contains me P e e 


122 hien are ape ro/purrfy, ee ng ge 
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EDU os 4 powder, or 4 ble me vege- 
| able Ubſtan Ron which pM t 
tract the Eſſential Oil by the method propoſed. 
Lay 15 matter about half an inch chick on a fine, 
iy linnen cloth. If it be dry and hard, expoſe the | 
cloth containing it to the ſteam of boilin water, 
till che matter Become moiſt and ſoft. Then lay 
the clotli, with its contents, over the mouth of a very 
tall cylindrical glaſs veſſel, which is to do the officeof 

E. receiyer in this S cdittillaton; and, b ymeans of a piece 
of ſmall pack-thread, faften down hy extremities of 
the cloth, by winding the thread ſeyeral times over 
them and round the veſſel; in ſuch 4 manner, how- 
ever, that the cloth be not tight, but may yield o 
'4 ſmall weight, and fink about five of fix lines deep 
into the veſſel over which it is faſtened. Set this 
recipient Fo a larger veſſel, containing ſo much cold 
water as will reach half way up the eylindrieal veſſel; 
Which, having little in it but air, muſt be ballaſted 
With as 1 as will fink. it to the” bottom of 
00 the cloth cotitainitng chi ſubſtanee to be f. 
den ſet a flat pan of 1 iron or copper, about five or 
- fix lines deep, that may jult fit the mouth of the 
glals veſſel over which the cloth is: faſtened, o as to 
9 Tit! It quite: cloſe. ' Fill this pan 'w 0 with hot aſhes, 


"Bf on theſe Jay ſome lire coal. Soon after this 
you 


— 
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will ſee vapours deſcend from the cloth, 

— will fill the recipient, and drops of liquor 
vill be formed on the underſide of the cloth, from 
whence they will fall inta the veſſel. Keep up an 

equal — heat, till you perceive nothing more 
diſcharged. Then uncover the recipient: : you will 
find in it two diſtinct liquors one of which i is the 
phlegm, and the other the E Oil 1 of the ſubs 
TEE: en, 25 
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35 Tan, apparatus for diſtilling above Getepbeg L 
very convenient, hen we have not the veſſels ng 
ceſlary for diſtilling with water, or when we. wat 
to obtain the Eſſential Oil of any vegetable ſubſtance 
in much leſs time. The aqueous and gily parts of 
the ſubſtances diſtilled in this manner, being rarefi- 
ed by the heat of the fire placed over them, cannot 
aſcend upwards; becauſe they are cloſe confined on 
that ſide g and moreover, the fire which rarefies 
them poſſeſſing all the upper part of the veſſel in 
which, they art contained, they are forced to fly 
from it to the place which moſt favours their con- 
denſation: and this determines them to deſcend in 
dhe rec nent, where. they meet with a coolneſs that 
es, and fixes them. It was with a view to 
f promote this condenſation, that we ordered the lower 
port of che recipient to be ſunk in cold water. 
Cloves are onę of thoſe ſubſtances whoſe Eſſential 
Oil is beſt obtained by this method. In the ſame 
; way, alſo may be drawn the Eſſential Oil of Lemon- 
peel, Citron-peel, Orange-peel, Nutmegs, and ſe- 
veral other vegetable ſubſtances: but you muſt be 
cautious ef applying too ſtrong a heat; for in that 
caſe. the Oil, inſtead of being white and limpid, 
acquires a red, dark-brown, blackiſh. colour, is 
burnt, and ſmells. of empyreuma; and, on the o 
2 e a aa not — a proper e of 
e 


1 enti⸗ 5 
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3 heat Jou will ſcareeſ et any Ol: at _ 1* is te 

ſureſt, and therefore the beſt, Way to ckiſtilb theſe 
Oils with water in an alembic. And indeed che 
diſtillation per deſcenſum is ſeldom uſed, but * [3 


curioſity to try its effect, or on ſuch! prefiin 0e 
cakons ns allow eee g SIS e et JOS: 
FF WII 1 Aan M. 10 f 185 1 
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; . Decoffions, .. and 2 Extratts e of P lonts.. 1 


A-AKE ſome water boiling hot, and then 3 
it off the fire. When it ceaſes to boil, pour 
it on the plamt of which you deſire to have the Infu- 
ſions taking gare there be enough of it to cover 
the plant entirely. Cover the veſſel, and let yo 
plant lye in the hot water for the ſpace of half an 
7 1 * longer if it be of a firm cloſe texture. 
Then pout: off the water by inclination: it will 
have partly acquired the colour, the ſmell, the taſte; 
ande the virtues of the plant. Thin reit called 
an Infililon n ,, 4 £41 
: Us make the DecoRian- of a vegetable ſubſtance, - 
put it into an earthen pan, or into a tinned copper 
veſſel, with a quantity of water ſufficient to bear 
peing boiled for ſeveral hours, without leaving any - 
Part of che plant dry. Boil your plant more or le? 
according) to its nature; and then pour off the wa- 
ter hy inelination. This water is impregnated — - 
ſeveral of the principles of the plant, of which We 
ſhalh takte notice in elan obſer vation 
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innen 
War BR; eſpecially when boiling- hot, 18 papa 
of diſſolving not only all that is purely fans in ve. 
_ getables, but alſo a pretty conſiderable quantity of 
l Oil and of their 3 which, 5 — 


i * 


be 


| 


an union with the ſaline parts, have formed ſapona- 
ceous, gummy, and mucilaginous compounds, that 


are oluble in water: After violent and long con- 


tinued boiling therefore, there remains nothing in 
mo 


fixed, that is, the moſt cloſely united with 
plant. I ſay the moſt fixed: for 


the earth of the 
ſome art Ot en oil Marr : L | * 
in water, may, be ſeparated by the action of boiling 
water, when thoſe matters abound greatly in the 
the Fat Oils of certain vegetable matters: but in 
| tion, and do not conſtitute Apart df it. 1/1 
From what we have already ſaid, touching the a- 
nalyſis of plants, it ſeems evident, that, if thoſe 
decocted be odoriferous and contain an Eſſential Oil, 


the Decoction will contain none, or at moſt but 


very little, of their Eſſential Oil, er their odo- 
ſtances, cannot bear the heat of boiling water, 
without being carried off and entirely diſſipated 


by it. Therefore, when we make a Decoctioorn 


of an aromatic plant, containing an Eſſential 

Oil, we may be aſſured that it will not poſſeſs the 
virtues, either of the odorous part, or of the Eſſential 
Oil, and that it Will have none but thoſe b of the 50 
other mote fixed principles of the plant with which 
it may be impregnated. The Decoction of ſuch 


a plant perfectly reſembles the water left in the cu- 


curbit, after diſtilling its Eſſential Oil. But for 


* 
1 
* 

4 
* 


thoſe plants in which there are no ſuch volatile parts, 


or whoſe virtue doth not reſide in thoſe principles, 
ſuch as aſtringent and emollient plants, for example, 
that owe their properties wholly to an carthy Salt. 
or to a mucilage, thèy are capable of communicate © 
ing their whole virtue, to tlie water in which they 
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If, on one hand, t he Salts of plants render ſome 
portion of the prineiples of choſe plants ſolube in 
water, ſuch às part of their Oil and their earth, 
which if they were pure would not difſolve thatein; 
on the other hand theſe" prinetp es, being bf their 
own nature indiffolnble in water, hinder the Salts, 
by the union they have contracted tort 
diſſolving in it ſo ey #6 ſoon, and 77 ſick quan- 
tities, as if they were pure.” This is Wtrue char Wa- 
ter, though boiled long and viofently, is far from 
extracting out of plants all choſe parts that it is Ccapa- | 
ble of diffolving. If, after boiling a plant in watet, 
as directed in the proceſs, this water be'pogred'of, | 
. freſh water added, and a ſecond decoction made in 
the ſame manner as the firſt; the wartr of this latter 
decoction will, by that means, be almoſt as ſtrongly 
impregnated with the principles of che plant as the 
former was. Mr. Boethaave was obliged to make 
twenty ſucceſſive decoctions of the ſame plant, to 
wit, Roſemary,” before the water eame off the plant 
colourleſs and infipid; in a word; Juſt as' ir was wi 
fore the plant was botted in 4279 70 99129Þ 10 

Mr. Boerhaave obſerves that x plat; after having 
chus given out all that water can diffolve, ſtill re- 
tains exactly the ſame form that it had, before it un- 
derwent any of the many boilings neceſfiry to exhauſt 

it; that its colour, from being green at firſt, becomes 
en; and that the plant, "which when green 4s 
_— than water, or at leaſt doth not fink im it, 
i ce pr after this operation, and falls to the Bot- 
This is a proof chat the water hath extracted 
- wie! of the plant its lighteſt ſubſtances; aſſuming 
their places itſelf, and that it hath left nothing but 
its heavieſt principles, namely its fixed oil and its 
earth. We ſhall afterwards examine more partieu- 
e theſe remains '6f 22 exhauſted by water. "ne 
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Practice of CaymisTaRy, 244 
If the Infuſions and Decoftions of plants be fil- 
tered, and evaporated in a gentle heat, they become 
Extracts, that may be kept for whole years, eſpe- - 
25 if the Ke be evaporated to a thick conliſtencez 
anc ill if they; be evaporated to dryneſs. 

4 — * hath been ſaid concerning the Iafw- 
ſions, Decoctions, and Extracts of plants, it fol- 
lovs 1. that Infuſions and Decoctions of aromatic 

plants do not furniſh a complete Extract of thoſe 

plants; becauſe they do not contain the volatile and 
odorous parts, in which the pr h rincipal virtue of ſuch 
plants uſually reſides. erefore you deſire to 
make Extracts of ſuch 3 that ſhall have 
no defect, you muſt employ. their juices drawn by 

: en or water impregnated with their princi- 

1 — the means of trituration, and evaporate the 
iquor by ſpreading it. over a great number of plates, 
in order to enlarge its ſurface, and quicken the eva- 
poxation, which muſt be effected by the heat of the 
ſun alone, or the wel-tempered warmth. of a ſtove, 
2. It may alſo be inferred that water alone, aided 
by the degree of heat it is capable of acquiring by 
being made to boil, 18 nor. fuſficient tO effect the 
complete analyſis of a plant; ſince not only ſome 
of its principles are ſtill left combined in it, 
though exhauſted as much as it can be by boiling 
water; hut alſo ſeveral of the ſubſtances extracted 
from it by water are compounds of ſome. of the 
Principles of the plant, and ſuſceptible of a much 
more accurate analyſis; as we ſhall. be convinced 
when we come to examine the effects which a degree 
of heat ſuperiour to that of boiling water is able to 
produce on entire plants, on their Extracts, and 
on their remains ed as much oe can be 
by boiling Water. SWI Het} RE 
But before we enter. pl that part. af 8 analyſis, | 
it is proper to conſider the experiments and com- 
binations * may be made . the we 
have 


. ne of EY 


have nnd; obtained; in order to diſcover: ckelt 
nature; and in ſome meaſure analyze even them: 
Eſſential Oils 1 in particular Aer en o be thus wo 
amined. 
We alſo abs from certain P with a * 
of heat leſs than chat of boiling water, a Volatile 
Alkali, which exiſts formally in them: but as theſe 
plants, when analyzed, yield 2 rinciples different from 
thoſe we obtain out of all other vegetable ſub- 
ſtances, and as they reſemble animal matters, we 
n refer their g we 10 a are 5 9 5 
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Or Opznarions o EssExTIAI Oils. _—_ 


PROCESS 7 


The Rettification of Efential Oils. 


U into a cucurbit the Eſſential Oil you pros _ 

poſe to rectify. Set the cucurbit in a balneun 

| Haris; fit to it a head of tin, or of copper tinned, 
together with its refrigeratory; and lute on a re- 
ceiver. Make the water in the bath boil, and keep 
up this degree of heat till nothing more will come 
over. When the diftillation is finiſhed, you will 
find in the receiver a rectified Eſſential Oil, which 
will be clearer, thinner, and better ſcented, chan bez 
fore it was thus re: diſtilled; and in the bottom of 


the cucurbit will be left a matter of a deeper co- | 
lour, more tenagious, more MENTS: and . a leſs 
grateful ſmell. | 3 


OBSERVATIONS. 


Es8EnT1aL Oils, even the pureſt, the beſt pre · 
pared, and the thinneſt, ſulicr great changes, and 
' are 
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are much impaired by g growing old : they gradually | 
turn thick and reſinous; their ſweet, grateful ſcent 
is loft, and ſucceeded by a more diſagreeable ſmell, 
ſomewhat like that of Turpentine. The cauſe of 
theſe changes 1 is that their fineſt and molt volatile 
part, that which contains moſt of the odorous prin- 
ciple, is dimpated and ſeparated from that which 
contains leaſt of it; Which therefore grows thicker, 
and comes ſo much the nearer to the nature of a 
reſin, as the quantit of Acid, that was diſtributed 
through the Whole C il before the diſmipation of the 
more volatile part, is, after ſuch diffipation, united 
and concentrated in the heavieſt part; the Acid i in 
Oils being much leſs volatile than the odorous Part, 
to which alone they owe their levity. 
Hence it appears what precautions are to be uſed, 
for preſerving Eſſential Oils, as long as poſſible 
without ſpoiling. They muſt be kept in a bond 
erfectly well ſtopped, and always in à cool place, 
Wm heat quickly diſſipates the volatile parts, 
Some authors direct the bot! tle to be kept under water, 
If theſe Oils ſhould grow thick and reſinous by 
age, yet they are not to be thrown away, We ſhal 
ſhew in the analyſis of Balſams and Reſins, that 
from theſe chick and even ſolid ſubſtances, ee 
Oils may be drawn, as thin and as limpid as from 
plants. Eſſential Oils thigkengd by time may, 
therefore, be treated like Balſams, and actually ana- 
lyzed, by ſeparating all the ſubrile odorous matter 
they contain from their thick acid parts. For this 
urpoſe they need pnly be diſtihed with a degree 4 
4s. Juſt Mee! to ele vate the chin odaroys parts, 
without raiſing the thick marter, 
Thi reſidue left at the bottom of 4 veſſel, be⸗ 
cauſe it cbuld nor riſe in diſtillation, is much ticker 
and leſs. odorous than the Oil was before feæctifca- 
tion, The reaſon of this is evident, and followz 
from what hath 15 be hg faid, Rag h wk 
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1  diffolyes in Spirit of Wine more readily, and in 
- greater quantity, than the light Oil drawn from it; 
n it contains more Acid, and becauſe. Oils 
owe their ſolubility in this menſtruum to their Acid 
Part, as is proved in our Memoir on Oils already 
j VTV 
When we come to treat of Reſins, weſhall enquite 
more particularly what this remainder is, and what 
Principles it yields when analyzed: in this place it is 
Fictine to take notice that though all the Oil, of 
which it made a part, came over at firſt with the heat 
_ of boiling water, yet it cannot now be raiſed by the 
fame degree of heat. in diſtillation ;. becauſe it is not 
how combined with the principle of odour which 
gives the Oil its volatility, and becauſe it is render- 
ed fluggiſh by being clogged with too great a pro- 
HO An OM 60 omagP - 
+ From what hath been already ſaid it muſt be 
concluded, that Eſſential Oils ſuffer great diminution 
by being rectified; and that in proportion to the 
a quantity of reſinous matter left behind. All this 
reſinous matter, while combined with a proper 
quantity of the odorous principle of the plant, (that 
18, at the time of its being diſtilled, and a little 
while after) was really an Eſſential Oil: the change 
of its nature therefore is entirely owing to its having 
JJ ERES TE  oo TT 
An Eſſential Oil, though rectified, is ſtill as apt 
to change and be ſpoiled as before, becauſe it ſtill 
- * Continues to loſe its odorous principle by degrees. 
After ſome time, therefore, it requires a ſecond 
rectification, which again leſſens its quantity. In 
ſhort, it is plain that Oils will, in a number ot 
years, greater, or ſmaller according to their nature, 
| and the manffer in which they are kept, be wholly 
changed, and metamorphoſed into a reſinous mat- 
ter, from which no thin Oil can be drawn 
with the heat of boiling water: and this is V 
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a proof of the fugacity of that adorous principle, 
or Spiritus Rector, of plants, which, when united 
with their lighteſt Oil, gives it the chancter of = 
_ Eſſential Oi. 


This reſinous matter, tc to Sk Effearial Oils a are 


finally reduced, being ſubjected to repeated diſtilla- 


tions, with a degree of heat ſuperiour to that of 


boiling water, is ſtill capable of yielding a certain 


portion of a thin, limpid, ſweet- ſcented Oil, which 
1s as light as an Eſſential Oil; as we obſerved be- 


fore is the caſe with Fat Oils dra um by expreſſion. 
but the thin Oil obtained by this means, though it 


poſſeſſes almoſt all the properties of an Eſſential 
Oil, is not for all that a genuine one; ſeeing it hath. 
not the ſame odour with the Plane fram 7 
was originally drawn. 

Eſſential Oils muſt be rectified 1 in the Saad Mas 
lie, a8 as ordered in he proceſs: for, as ſome of the 
Oil touches the ſides of the veſſel in the operation, 
if that veſſel be made hotter than boiling water, the 
thick matter will riſe with the thin Au, which 
therefore will not be rectifiedt. ; 

Rectification is of uſe not only for procuring to 
Eſſential Oils the tenuity and levity they may have 
loſt by age, but alſo to ſeparate them from other 


doily matters with which they may be adulterated. 


if, for inſtance, an Eſſential Oil be not properly _ 
diſtilled; if, by the addition of too much Salt, 
the water have acquired a degree of heat greater 
than that of pure boiling water, and if, in conſe- 
quence thereof, ſome of the heavy Oil of the plant 
have riſen with the Eſſential Oil, and mixed there- 
Enis! Oil may, by rectifcation, be ſepa- 
rated from this heterogeneous Oil; which, being 


heavier-and incapable of rifing with the heat of pure 
| — ene will remain at the denen of the ES, 
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Ihe effect will be the ſame, if your Eſſential Oil 
be falſified with a mixture of any Fat Oil, as is of- 
ten the caſe: for, ſome of them being extremely 
dear, the vender frequently adds a portion of Fat 
Oil to encreaſe the quantity. For this pufpoſe Oil 
af Ben is generally uſd. . 
When an Eſſential Oil is thus falſified with a 
mixture of any Fat Oil, it may be diſcovered by 

letting a few drops of it fall into reftified Spirit of 
Wine; which will diſſolve the Eſſential Oil only, 
leaving the Fat Oil quite untouchee. 
: Eflential Oils are ſometimes falſified by mixing 
them with a certain quantity of Spirit of Wine, 
This fraud doth not render their ſmell leſs fragrant: 
on the contrary, it becomes rather more agree- 
able and quicker. In order to try an Oil ſuſpected 
of being falſified in this manner, drop a little of 
it into very clear water. If a milky cloud ap- 
pear in the water, be aſſured the Oil is mixed with 
Spirit of Wine: for as this liquor unites more readi- 
ly with water than with Oil, it quits the Oil with 
which it was mixed to incorporate with the water: 
mean time a good deal of the Oil, that was diſſolved 
by the Spirit of Wine, and is now ſeparated from 
it by the intervention of water, neceſſarily remains 
diſperſed through this water in very ſmall particles; 
and theſe form the milky cloud produced on this 
An Eſſential Oil may 
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The cheat is, eaſily diſcovered by moiſtening a linen 

rag with the Oil ſuppoſed to be thus falſified, and 

then holding the rag à little before the fire, which : 

Preſently diffipates the odorous part of the falſified en 
= Gil. This odour, Which prevented our _ ZN 
= ED |, 
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ouiſhing that of the Oil of Turpentine, being 
vaniſhed, the peculiar ſmell of the Turpentine, 
which is much more permanent, remains alone; and 
is ſo perceptible that it cannot eaſily be miſtaken. . 
_ Thoſe, who are much accuſtomed to ſee and ex- 
amine Effential Oils, have ſeldom occaſion to make 
the experiments here propoſed for diſcovering their 
qualities. A certain degree of thickneſs, partaking 
of unctuoſity, in an Eflential Oil, convinces them 
that it is falſified with a Fat Oil: on the other hand 
2 greater degree of tenuity, together with a quicker 
ſmell, than a pure Eſſential Oil ought to have, dif- 
covers the admixture of Spirit of Wine. Laſtly, 
any one, whoſe ſenſe of ſmelling is not very dull, 
will eaſily diſcover the odour of the Oil of Turpen- 
tine, though diſguiſed by that of the Eſſential Oil 
. 8 
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To fire Oils by combining them with highly concen- 
rated Acids: inſtanced in Oil of Turpentine. 

- IX together, in a glaſs, equal parts of con- 
M centrated Oil of Vitriol, and highly ſmok- 
ing freſh-drawn Spirit of Nitre : pour this mixture 
at ſeveral times, but ſuddenly, on three parts of Oil 
of Turpentine, ſet for that purpoſe in a glaſs ba- 
ſon. By a part here muſt be underſtood a dram at 
leaſt. A moſt violent commotion, accompanied 
with ſmoke, will immediately be raiſed in the li- 
daun and the whole will take fire in an inſtant, 
flame, and be conſumed. 585 2 ©) 


ee FEI: 
Tuxx is not in Chymiſtry a phenomenon more 
extraordinary, and more ſurpriſing, than the _ of 

; 5 9 ; ; | — 14 n NS on 


* 


P ˙—ͤöõ ˙%³wwu ⁵--̃̃ wp 5 PATE FA Ia rs 0 os aye — ̃ -R - — 
* ” * 
* : 
. - 
Py ” 
# 
* 


- 246 WD 10 EIn. Wa the © 


Oilsby-ttiixing them with Acids. It Sole 18 
have Net ſuſpected that a mixture of two cold li- 


quors would produce a fudden, violent, bright, 
and laſting flame, like that we are at preſent con- 


fidering. Beecher gave notice, in his Phyſica Sub. 

 ferranea, that Highly redtified Spirit of Wine would 
be ſet on fire by mixing it with highly concentrated 
Ott of Vitriok ©, 

© Afterwards Bortichius: A Daniſh Chymilt, ** 


liſhed a proceſs for kindling Oil of Torts by 
xing it with, the Nitrous Acid, as we find in the 
Philoſophical Tranſactions of C openhagen for the 
year 167 7. Moſt Chymiſts have ſince tried to re- 


peat thoſe experiments, and particularly to fire the - 
Ys, of Furpentine by mixing it with Oil of Vitriol, 


or Spirit of Nitre; but to 1 no purpoſe, when they 
made uſe of the Oil of Vitriol, till Mr. Homberg 


told us, in the Memoirs of the Academy of Scien- 
ces for 1701, that he had fired Oil of Turpentine 
by mixing it with Oibof Vitriol. | 
\ To make the experiment "nl requires 
«that the Oil of Vitriol be de Megane: as much 
i} of Turpentine be 


< as-pofſible, and that the O 
ec the laſt that comes over in düdillation. Which is 
thick like a ſyrop, and of a dark brown colour; 

i. for that which is white, and riſes at the beginning 
« of the diſtillation; never takes fire. FTheſe are 


bis own words: but no body ele hath ever ſuccced- 
| 7 in making the experiment. 


| Tournefort had ſucceeded a: little beo Hbas- 


which he always failed, but the Oil of Saſſafras, 

mixing it with an equal quantity of well 
dephle mares 0 555 of Nitre. ee came at- 
ter wa 5 ag Peats by che Memoirs of the Acade- 
my for the ye +. ot to fire with Spirit of Nitre 
the Edential (J of the aromatic plants of india; 


andi mr 755 Mr. * With * . 
the 


erg, in firing, not Oil of Furpentine indeed, in 


. DE a” a - = 1 1 e. * a Vs 


N. 
LY 


; PRACTICE if crit Hr. 15 F 
che empyreumatic Oil of Guaiacum. While 515 
Oil of Guatacum 1s burning, a porous ſpungy body 
riſes from the midſt of the flame, to the height, of 
about. two fgot aboye the veſſel. 

Laſtly, ſeveral years after all theſe difcoveries, 
Meſits. Geoffroy and Hoffman, the one at Paris, 
and the other at Hall in Saxony, found a way ” 

fire the Ethereal Oil of Turpentine, each by 
different proceſs; yet agreeing in this, that t Sq 
boch combined the Vitriolic Acid with the Nitrous, 
and' with this compound Acid fired that Ethereal 
| Eſſential Oil, which is one of the thinneſt, and, 
probably for that very reaſon, the molt unfit to Pro- 
W a flame with Acids. 
The moſt celebrated Chymiſts, as s appears from 
oy ſhort: account, have employed themſelves in 
firing Eſſential Oils; but nobody attempted! the 
| (xp biber on Fat Oils. It was not fo much 
ſpected that they were capable of taking fire Fil 
this manner, till in 1745 I read before the Academy 
à Memoir on Oils, 55 I have already mentioned, 
and in which I expreſs myſelf thus 
«ET. put two ounces and a half of. Walnut Ol 
55 into the bottom part of a broken retort, having 
* the figure of a cap, or concave hemiſphere z an 
oured thereon two ounces of ſmoking Spirit of 

© Ni It was ſcarce put in when a conſiderabl 

« ebullition aroſe, with a very thick ſmoke, As 
found it continually increaſing, and very faſt £00, 
 1-retired à little, that I might obſerve the event 

* without danger, This caution was. not unneceſ- 
« ſary; for immediately the whole mixture blew u 
«© 4 2h high as the Gre: with a noiſe like the di 
age of a muſket. Nothing was left in the 
yeſſel but a black matter, which till continued 
. te boil A little and run over, and at laſt remained 
very rare, ſpungy, and as full of holes as a honey: 
4 ed i conſiſtence alſo Was ſuch that Þ 
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10 did not lick to my fingers when I handled 


OR. 

As Mr. ecmc, who firſt found the means 
& of firing the natural Balſams, obſerved in them 
< a ſimilar exploſion on that occaſion, it appean 

that my Oil was very near taking fire in this ex 
« periment : which makes me preſume that we may 
at laſt ſucceed in firing Fat Oils likewiſe, and 
& conſequently all others; ſeeing theſe have al- 
<« ways been locked upon as the moſt unlikely to 
produce that phenomenon. I imagine that, to 
« accompliſh this, nothing more is neceſſary than 


«yo make uſe of ſufficient] bl great quantities, and 


* to order it ſo. that the ſurfaces of the liquors, 


© where they come into contact, may be of a large 


Ae 
After wards, in 1 Fr Mr. Rouelle read before 


the Academy a Memoir on the accenſion of Oils by 
Acids. That Memoir contains a great number of 


curious experiments, and peculiar manual opera- 
tions 9 85 very diſtinctly, from which thefe re- 
ſults a general method of ring without fail, not 
nly Eſſential Oils, but even any Fat Oil whatever: . 
fo that my conjecture, concerning the poſſibility 0 
firing theſe latter Oils, mentioned in my above cite 
Memoir of 1745, is now changed into a certainty. 


THhall proceed to explain how I conceive theſe ac- 
cenſions are brought about, and endeavour to ac- 


count. for the phenomenon from ſuch cauſes as to 


me ſeem the moſt probable. 


A due attention to the phenomena produced by 
mixing Oils with Acids will enable us, I imagine, 
to diſcover the natural cauſe why the Oils take fire. 
It is certain, and demonſtrated by the moſt deciſive 


experiments, that the friction of ſeveral bodies rub- 


bing againſt each other produces heat; and that 


5 thoſe" bodies are combuſtible, and the heat 
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they ah fire, This, in my opinion, is what hap 
pens to Oils when mixed with concentrated Acid: 
hen theſe two ſorts of ſubſtances ruſh into union 
with rapidity, as in the experiments under conſidera- 
tion, there muſt neceſſarily be a great friction among 
their parts. This friction produces the heat ob- 
ſerved at the time of their union. The more con- 
centrated the Acids are, with the greater violence 
and rapidity do they act u n the Oils, and the 
greater is the heat raiſed. * Acids be concen- 
trated to ſuch a degree as to produce, by unitin 
with the Oils, a heat equal to that of an iolted 
body, the combuſtible ſubſtances that are expoſed 
to it, which in this caſe are Oils, muſt needs take | 
fire and flame, 
The heat produced on this occaſion is ſo great, 
that, even when the inflammation doth not take 
place, if you touch the ſurface of the Oil with your 
finger, as ſooh as the Acid hath had its effect, 
you will find it burn you like a live coal. _ 
Two pieces of wood, rapidly and violently tubs | 
bed againſt each ner: take fire. What is it that 
is kindled in this caſe? It can be nothing but their 
Oil: for they contain no other combuſtible princi- 
ple. Why doth this Oil take fire? I do not think 
it poſſible to aſſign any reaſon for It, but the heat 
produced by the friction of the pieces of wood 
containing the Oil. If, when Oil is diſperſed in a 
body, of which it is only one component principle, 
and conſequently. mixed with many ſaline, aqueous, 
and earthy parts, that are not inflammable, but, on 
the contrary, make the Oil leſs fo, the Oil neverthe- 
leſs takes fire, and burns when apitated by a ſuffi- 
dient degree of heat; Why ſhall not this very Oil, 
hen ſeparated from the mixt of which it made | 
à part, when united into one diſtin maſs, and en- 
tirely, of. almoſt intirely, freed from the heteroge- 
— aann bude * with wack mine, 
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bined, and conſequently now more inflammable 


than before; why, 1 ſay, ſhall. it not take fire, 
when. expoſed to à degree of heat equal, or rather 
ſuperiour, to that which is produced by rubbing 
two pieces of wood together? 
Let us now examine the phenomena produced 
when Oils are fired by Acids, all de ei eue. 
ces that favour or hinder their accenſion, and {ee if 
they a Tree. with the explanation here offered. 

Furt, no ſort of Oil will take fire with any Acid 
Whatever that is not highly concentrated; for weak 
Acids act but feebly on Oils, and diffolve them 

owly ; ſo that the friction is neither quick nor 
violent, and conſequently produces too faint a heat, 
far below the degree of ignition. 

, Secondly, no inflammation is 1 when 
Acids and Oils are mixed in too ſmall quantities; 
but the more Acid and Oil you mix together, the 
greater is the certainty of ſucceeding : 5 the heat 
is exactly in proportion to the friction 55 

it; and the total quantity, or amount, of this fric- 
tion is ſo much the greater, as there are more par- 


3855 rubbing againſt each other at the ſame time, 
50 that if a very {mall quantity of Acid and Oil be 


* 


g mixed | 1 there will be but a very ſch | 
quantity of friction, and conſequently a very ſmall 


| drr of heat; and in that 0, inflammation: | 


e _poſhble, that, e ee 
quoted from my Memoir of Oils,” L propoſe 
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indifference. A _wide-ſpreading veſlel, of 4 large 
diame of liquor it 15 
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to 00 ntain, favours the inflammation much more 

1 one of a ſmall diameter. Nay, it may not 

fucceed at all in too narrow à veſſel, though all other 
circumſtances be properly attended to. 

The reaſon of this is, that the activity of hear 
produced. by friction is not in proportion to the ſuc- 
ceſſive, but to the ſimultaneous. frictions: for the 
heat actually produced by the frictions of an hundred 

irticles, rubbing ſucceſſivehy againſt each other, 

with intervals ſufficient to let the heat go off, 
almoſt as faſt as it is generated, would be equal 
to the friction of a ſingle particle only; whereas 
the heat actually produced by the friction of che 
fame number of particles, all rubbing againſt each 
other at the fame inſtant, would be by to the 

frictions of all che particles taken together, and 

1 an hundred times more active than the 

This being laid down, it is eaſy to concezve 
. large a veſſel favours the accenſion more than 
a ſmall one. It is certain that two liquors which 
mutually preſent large ſurfaces to each other, at the 
_ Inſtant of their being mixed together, touch each 
other at one and the ſame time in a much greater 
number of points, than if each had but a ſmall fur- 
face; and conſequently that they muſt unite much 
ſooner, and with: er 8 5 in wy e. 
caſh chan! in the, latter. e 
7 hw: this 3 FR efrifly er true x hr ir urs 


to me, that, in order to make the heat, produced by the ſimul - 
taneous frictions of an hundred particles, an hundred times ore 
active than that produced by the ſucceſſive frictions of the fame 
number of particles, it is neceſſary! that the finiultanesus fric- 
tions ſhould act all together 1 in one. pbint or center; which i is im 
polhble. But, as the particles Ba 1b againſt each other, in the 
preſent caſe, are rs dear and conti bm #32 ſtill true 

the Heat} reſälting their Hmufkaneods frictions, is much 
more active than that produced by: u frictions only : 
enn 1 * * e e + 85510 5 „ 
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this advantageous diſpoſition, 1 recommended it as 
what would greatly promote the inflammation of 


Fat Oils, to order the liquors ſo, that, at the mo- 


ment of their mixture, a large rde of each might 
come into contact with the other. 1 
Fourthly, if we reflect on the experiments. hi- 


N cherto made for kindling Oils by Acids, we ſhall 


eaſily be convinced that all Oils are not equally apt 
to be fired; and that light, ethereal,” very thin, 


| Effential Oils do not produce this phenomenon ſo 


readily and fo ſurely, as thoſe of the ſame kind that 
are heavy and thick, or at leaſt ſoon grow thick 
vor being mixed with Acids. 1 * * 
Mr. Homberg ſays poſitively in the SWove eitel 
age of his Memoir, that he never could ſucceed 
in 8 fire with the Acid of Vitriol to the white, 
=thereal Oil of Turpentine; that is; to the lighteſt 


: which comes over firſt in diſtillation; but that the 


very ſame Acid ſet fire to . that which comes over 


<« laſt in diſtillation, which is thick like A rep | 


ce and of a dark-brown colour. ? 
All the experiments by which Oils have been 


| fired, from thoſe of Beccher and Borrichius, down 
to. thoſe of Geoffroy and Hoffman, were made on 
the Eſſential Oils of the aromatic plants of India, 


which are the heayieſt we know, and on the empy- 
reumatic Oil of Gualacum, which; beſides being 


7 very ponderous, is alſo very thick. 


Not cheſe ſingular effects likewiſe agree perfectly 
wall with our explanation. It is certain that the 


parts of a heavy fluid do not yield to any impulſe | 


or ſhock, ſo eaſily as thoſe of a lighter fluid; juſt 
as the parts of a "bick, viſcous fluid undoubtedly 
reſift any attempt to ſeparate them, ſo much the 


more the nearer: the conſiſtence of that fluid is 


to ſolidity, or the further it is removed from the 


ſtate of * Now, che more reliftance wg 
1235 js N | | N AG | 
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Acid meets with in ſeparating and dividing the parts 
of the Oil, as it muſt do to diſſolve them, the more 
conſiderable will be the force and motion with which 


it muſt neceſſarily act to ſurmount thoſe obſtacles 


beſides, as experience teaches us that the denſity 
and viſcidity of the Oils do not, at leaſt to ſenfe, di- 
miniſn the quickneſs and activity which the Acid 
exerts in uniting with them; the greater therefore 
muſt be the colliſions, frictions, and heat produced: 
and this pl lainly ſhews why heavy, thick Oils take 
fire, in this caſe, more readily than thoſe which are 
fluid and light. 
It may here be objected tha Fat Oils, whick are 
thicker and heavier than the light Eſſential Oils, 
take fire nevertheleſs with 8 difficulty. This 
objection is eaſily anſwered, by obſervin that when 
we ſay 1 fire heavy thick Oils with more eaſe 
than thin light Oils, this poſition muſt be reſtricted 
to Qils of the ſame kind, on which Acids have an 
equal, or nearly equal, ation: that is, to ſuch Oils 
as differ from each other in no other reſpect but 
their thickneſs and weight. 
For example, Mr. Fomben , who could by no 
means ſet fire, with Oil of Vitriol, to the Oil that 
riſes firſt in the diſtillation of Turpentine, found 
that the ſame Acid would fire the Oil that comes 
laſt over: and therefore it is reaſonable to attribute 
his ſucceſs, in firing this laſt Oil, to its being thicker | 
and heavier than the former; ſeeing theſe two 
Oils axe in other reſpects of the ſame nature; that 
Acids have an equal action on both; and that they, _ 
Hier, from Each. prin only in a qualities ſpecified 
2 Ve. Oba 5111 i .5 5. 30.03 Þ * 
But it is rie that, if the Oils e | 
gether. be of different kinds, and differ::from each 
ther, not only in weight and ee allo! 
by containing different principles, or, at p leaſt, 
145 ſame principles combined di * and . - 
erent 
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ferent - the action of any Acid on hos f 


Oils muſt alſo be different; and that regard muſt be 
haſt ehgro in determining their degrees of infa. 
mabili 
Now's all this is applicable to F at Oils, when e com- 
| pared with light Eſſential Oils, in point of in- 
flammability, 811 all theſe Oils were of the ſame 
nature, anc differed from each other in weight and 
thickne! only the objeftian drawn from Fat Oils, 
which thoug 
take. fire ſo cally, would be a very good 99 and 


fact would be againſt our reaſoning. But this is far 


from DEP! the caſe : the properties, as well as the 


analyſis, o of Fs Oils ſhew their nature to be very 
Ep from hat of Mential Ms; that there all 
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thicker than Eſſential Oils do not 


E 


None of the erefore, 8 3 the fir- : 
ing of Oils with Ak hem repugnant to qur way of 


| e for the Phenomenon, which is N 
the moſt beautiful in all hues Philoſophy. . 


con lade this important ſuby nothing. n To, 
FR f Wed produced * che : 


mains but. to don der the e 
: Vine ic Acid in theſe accenſions. 

1125 77 5 though of a ſtronger nature, and 
capable of being more highly concentrated than the 


itrous Acid, ſeems however leſs qualified to pro- 


duce a flame with Oils. Indeed Mr. Homberg fired 
11 of Turpentine by mixing it with Oil of Vitriol: 


but J do not know that the experiment hath ſuc- 7 
ceeded with any other Chymiſt ; on the. contrary, 


- moſt of. thoſe who have tried it affirm that they ne- 
5 YELLS could fire any Oil with that Acid alone. | 


Oils are probably in the ſame caſe as metallic ſub- . 
t 


ſtances, with regard to theſe two Acids. We know 
ö TE + the Nitrous . diſſolves * wüten 
witl 
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with vaſtly mare. activity and violence than the Vi- 
triolic Acid exerts u upon them; which may depend 
either on the diſpoſition and configuration of their 
parts, or on the portion of. 3 — iſton which, ace 
cording to the opinion of mo eil is united 
with 1 Nitrous Acid, i 18 its peculiar characteriſtic, 
and the cauſe of the great vivacity with which it 
diſſolves Almoſt; all matters that contain the Milo: C 
giſton. 
I fay almeſt a all matters that contain the phlogiſton; 
os there are ſome ſubſtances that contain a ods 
deal thereof, and yet are not at all ated on by the | 
pure Nitrous Acid. Theſe ſubſtances are matters 
pèrfectly charred : that is, ſuch as are capable of 
enduring the greateſt violence of fire in cloſe veſlels, 
without yielding a ſingle atom of Oil; that burn al- 
moſt quite away, yet only grow red-hot without 
flaming; or at leaſt produce bur a very ſmall, flight 
flame, from which K 1s impoſſible to obtain the leaft 
particle of ſoot or fuliginoſity; in a word, that'con- | 
tain an inflammable matter, but ſuch as is fit to be 
an ingredient in the compoſition of metallic ſub- _ 
ſtances, to which the Tas title of the Phlogifton 15 
is 5 e * 
I ſay then that, if the Nitrous Acid be poured on 
a mere coal, perfectly charred, it is impoſlible for the 
Acid, be it ever ſo highly concentrated, to ſet the 
coal on fire, though heated before to the greateſt 
degree that it can poſſibly admit of without kind- 
ling; and, which is ſtill more remarkable, if a live 
coal be plunged into the moſt highly ſmoking 
| Spirit. of Nitre, it will be extinguiſhed. a8 if dipt 
Net pure water. | 
But to return to the Virriolic Acid : it is fingular 
enam that this Acid, which attacks Oils with leſs 
activity, and for that reaſon ſeems leſs fit to ſet them 
on fire, than the Nitrous Acid, yet greatly pro- 
motes their accenſion, when mixed with that 929 | 


— 
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Acid. This. may be owing to its rendering the 
Oils with which it mixes heavier and thicker; or 
elſe, as Mr. Rouelle conjectures with great proba- 
bility, being more concentrated than the Nitrous 
Acid, and having a greater affinity with water, it 
dephlegmates the other, and thereby increaſes its 
activity; or laſtly, this may ariſe from ſome other 
cauſe yet unknown to us, and perhaps from that 
by which the Acids of Nitre and of Sea- ſalt, which, 

when ſeparate and perfectly pure, can neither of 
them diſſolve, Gold, are enabled, when combined 
together, to make a perfect ſolution of that mag. . 
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Ty 9 combine Eſential Oils with Mineral Sulphur, 
Fr of Sulphur, This compofition decompounded. 


UT into a matraſs one. part. of Flowers of 

Sulphur ; pour on them ſix parts of the Eſſen, 
| Oil of Furpentine, for: inſtance ; ſet the matraſs 
in a ſand-bath, and heat jt. gradually till the Oil 
boil. The Sulphur, which at firſt lay. at the bot- 
tom of the matraſs, will begin to melt, and appear 
to diſſolve in the Oil. When it hath boiled in this 
manner for about an hour, take the matraſs from 
the fire, and let the liquor cool, A great deal of 
the Sulphur that was diſſolved therein 55 ſeparate 
from it as it cools, and fall to the bottom of the 
veſſel in the form of needles, much like a Salt 
Wooting 1 in water, . 

When the liquor is perfectly cas N it FM 
the Sulphur that lies at the bortom of the veſſel : to 
that Sulphur put freſh Oil of Turpentine, and pro- 

ceed as before: the Sulphur will again diſappear, and 
de diſſolved in the Oil: but when the mixture is 

cold, you will find new. cryſtals of Sylphur * 

4 He : 55 ö e : WT c 
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cd at the bottom. Decant once more this Oil from 
the cryſtals, and pour on freſh Oil to diſſolve them: 
continue the ſame method, and you will find that 
about ſixteen parts of Eſſential Oil are required to 
keep one part of Sulphur diffolved when cold. 
This combination is called Balſamum Sulphuris Tere- 


 binthinatum, if made with Oil of Turpentine ; Aui- 
fatum if 1 with Oil of Aniſe-ſeeds; and ſo of others. =] 


5 OBSERYATIONS. 


ESSENTIAL Oils do not diſſolve Sulphur, i in ſuch | 
quantities, and with ſo much eaſe, as Fat Oils do. 
It was ſhewn above that a Fat Oil is capable of. keep- 
ing a conſiderable quantity of Sulphur in ſolution; 
whereas no leſs than ſixteen parts of Eſſential Oil 
are required to diſſolve one od only of Oar, 
as in this proceſs. _ 

The property which Sulphur hath of ſeparating,” 
in part, from the Eſſential Oil in which it is diſſolved, 
and falling to the bottom of the veſſel in the form 
of cryſtals, as the Oil cools, proves that it is a kind 
of Neutral Salt, which, being inſoluble in water 
becauſe of the great quantity of inflammable mat- 
ter that ſerves it for a baſis, is not to be diſſolved 
but by ſubſtances that actually contain themſelyes 

a great deal- of inflammable matter; tuck as 29 
and Metallic ſubſtances. 

Though the latter are almoſt always folia, ie ne- 
vertheleſ unites with ſeveral of them into regular 
forms, reſembling faline cryſtals in every thing but 
| pellucidity as appears, for example, in ſeveral . 
Pyrites, Antimony, and ſome other ſulphureous 
Minerals. But when it is diſſolved i in Oils, eſpeci- 
ally in ſuch as are capable” of keeping but a ſmall 
quantity thereof in ſolution, and conſequently drop 
a good deal of it as they cool, it is preciſely in the 
_ caſe of one of thoſe Salts whetes? hot water 7 : i: 4 
ſolves: more n — that is, the Oil, that is ſatu- 
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rated with as much Sulphur as it can "ly take 6 
up when boiling hot, lets ſome part thereof preci- 


Pitate as it cools; while the Sulphur thus ſeparated 


from the Oil unites into little glebes of a regular 
figure, and actually cryſtallizes; in the ſame man- 
ner as Nitre, whea boiling water hath diſſolved as 
much thereof as it can poſſibly rake up, partly ſe- 
- Parates from it when it cools, and falls to the bot- 
tom of the veſſel in ſmall e molecule, of 
the form peculiar to that Salt. 

M. Homberg made ſome very curious experi- 
ments on this combination of Sulphur with an Eſ. 
ſential Oil. In the Memoirs of the ae he 
giyes the following analyſis thereof. * | 

* Put your Sulphur diſſolved by Oil af Turpen- . 
tine into a pretty large retort, becauſe the matter 
e puffs up towards the end, and diſtill with a very 


ac gentle heat for twelve or fifteen days and nights. 


<« There will come over about two thirds of the 
< quantity of a colourleſs Oil of Turpentine, and at 


the ſame time 4 preity confiderable quantity of a 
* whitiſh ponderous water, as acid as good Spirit 
of Vitriol. After this the drops of Oil that 


« come off will begin to be red. Then change 
“your receiver, and increaſe the fire gradually; 
« and in ſeven or eight hours time, with a very 


„ great heat, force off all that will riſe, uſing a 


« glaſs retort for your recipient. At laſt, moſt of 
„ the Oil will come over into the receiver very 


thick and high- coloured, ſtill accompained with 


« a whitiſh and very acid water. In the retort will 


“ be left a black capui mor tuum, ſpungy, or foliated, g 
« ſhining, and inſipid ... This caput mortuum 


« neither grows white, nor flames,” nor waſtes con- 
« ſiderably in a ſtrong o 

The matter that eomes over into the receiver 
„ muſt be diſtilled again, with a very gentle heat 


continued for * 1 and 9 in order 
| 55 
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. to ſeparate once more the colourleſs Oil and the 
0 remaining acid water, till the Oil begin to come 


* off red. Then take the retort from the fire, and 


on the black gummy matter left in it pour good 
Spirit of Wine; mix the whole well together, 
« and diſtill with a very gentle heat. When this 


« Spirit of Wine is come off, pour ſome freſh on 


the black gum left in che retort, and diſtill as 


before. Repeat this till the Spirit of Wine ceaſe 
to have a bad ſmell.” 
There is great reaſon to believe, chat, Fa the union 


which the Sulphur contracts with the Oil, the cohe- . 


ſion of the Acid and the Phlogiſton, which conſti- 
tute that mineral, is conſiderably weakened ; and 
that this is what occaſions the decompoſition of 
the Sulphur ſo manifeſt in M. Homberg's ana- 
yſis. The inflammable matter of the Sulphur is 
ſo incorporated with that of the Oil in the ſolution, 
that they form together one homogeneous whole; 
by which means the Acid of the Sulphur, which is 
of courſe diſperſed through the whole liquor, is not 
now combined with the Phlogiſton, as it was in the 
Sulphur before it was blended with the Oil; that 
is, with the pure Phlogiſton; but with that Phlogiſ- 
ton which conſtitutes the oily mixture, or, which 


is the fame thing, with actual Oil. And this is the 


** 


reaſon that a en of Oil and Sulphur yields, 
in diſtillation, nearly. the ſame principles that a 


combination of the ſame Oil with the Vitriolic Acid 5 


would yield. | 
We have already. ſeen, lier the head of KF, at 
Oils, that when Oils are combined with Acids, if 
this combination be again decompounded by diſtil- 
lation, thoſe two ſubſtances cannot be obtained in 


their original ſtate; but that vey are changed and 


partly decompoſed. | The caſe is the ſame in the 
experiment before us. We firſt get, by diſtillation, 
OY" FIDE l of Oil of c | 
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that ſeems to have ſuffered no chang ge at all. This ; 
firſt Oil is that which the action & fire ſeparates 
from the Acid; and this it effects with ſo much the 
more eaſe that, a great quantity thereof having 
been neceſſarily uſed to diſſolve a little Sulphur, it 
greatly exceeds the quantity of Acid in the mixture, 
and that the diſtillation is ordered to be made with 
a very weak degree of heat; for M. Homberg ſays 
it ought to be continued twelve or fifteen days and 
nights. Now this manner of diſtilling, with a very 
zentle heat, is the moſt effectual means of ſeparat- 
1ng Oils, eſpecially light Eſſential Oils, from Acids; 
becauſe theſe Oils riſe in diſtillation with very little 
heat; whereas the Acids, being much wart pon- 
8 derous, require a great deal more. 5 
The Oil that riſes firſt in diſtillation © appears in- 
"deed to be the ſame with that which was originally - 
uſed in the mixture: but the quantity is much ſmal- 
ler: firſt, becauſe ſome part of i it, being combined 
with the Acid of the Sulphur, is thereby rendered 
thick and heavy, which hinders it from riſing in this 
_ firſt diſtillation wich a very gentle heat, and is the 
"reaſon that it cannot be elevated without a much 
ſtronger degree of fire. It is this part that after- 
ward comes over in the form of a red bquor pon 
*encreaſing the fire. : 
The ſecond cauſe why the quantity of oil is leſ⸗ 
ſened is, that part of it is decompoſed in the opera- 
— tion. This decompoſed part of the Oil furniſhes 
. thatconſiderable quantity of water which aſcends at 
the ſame time with the Oil, or a little after it, and 
ſerves for a vehicle to the Acid that riſes with it in 
this firſt diſtillation; which Acid, though pretty 
ſtrong, is now much more loaded with water than 
When it was an ingredient in the combination of 
Sulphur. This acid water is of ; a milk white co- 
lour, becauſe many Oily particles 2 are 0 and : 
a diffuſed 3 in it, but not ä diſſolved. 1 
22 A 
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The ca _ mortuum that is left in the retort, after 
all the red thick Oil is driven up by a very ſtrong 
degree of fire, is a ſort of charred matter, conſiſt- 
ing. of ſome of the earth of the Sulphur, and of 
the decompoſed Oil, united with a Phlogiſton, 
which is probably furniſhed by both theſe ſubſtan- 
ces. This matter contains alſo a little Acid fixed 
with it. This Acid re produces Sulphur, or at 
leaſt becomes ſulphureous, and flies off in vapours, 
when the coal is urged by a violent forge-heat: 
for Mr. Homberg obſerved that by this means it 
exhaled an odour of Sulphur, and loſt in weight. 
This charred matter is of a ſingular nature: for, 
by being ex ſed-to a forge-heat, and even to the 
heat in the focus of a burning-glaſs, it ſeemed to 
ſuffer no other change than ſome loſs of weight, oc- 
caſioned by the evaporation of the acid effluvia car- 
ried off by the heat; for it ſtill retained its, black” 
colour, and was neither conſumed nor vitrified. 
In order to melt it, Mr. Homberg was forced to 

mix it with Borax. This Salt converted it into a 
glaſs of a dark-grey colour: and, as there appeared 
alittle verdegris on the ſurface of tis glaſs after 
keeping it in a moiſt place, he thereby found that 
the Sulphaf he had uſed contained a little Copper. 

We know that the earth of Copper is refractory, 
and that it communicates a dark colour to matters 
vitrified along with it: and perhaps it was the cauſe 
why the fixed matter in queſtion retained its blackiſh 

colour ſo obſtinately, notwithſtanding the phlogiſton 

that muſt have been in it at firſt was, in all pro- 
bability, confumed by. the violent itte it un 
derwent. 

As to the thick oily iter, called gummy bs 
Mr. Homberg, from Which he/ dire&ts Spirit of 
Wine to be repeatedly diſtilled, till it ceaſe to have 

a diſagreeable ſmell, there is great reaſon for think- 

ing it to Oo; as we aid before, a portion of the 
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Oil which! the Acid hath rendered thick and heavy. 
The Spirit of Wine diffolves and carries +14 the moſt 
acid part, which always hath a difagreea ſmell. 
Mr. Homberg ſays that the part remainin 
<« after this, which he calls the Gum of common SY 
e phur, hath a pleaſant balſamic odour; that it 
ce partly diſſolves in Spirit of Wine, a hard reſinous 
matter being left, which will not diſſolve, either 
4e in Spirit of Wine, or in the ſtrongeſt lixivium.“ 
Of conſequence therefore it is neither a reſinous 
matter, nor a ſulphur; vet it diſſolves perfectly in 
. . « diftilled Oils.“ What then is this ſingular body? 
I is certainly a ſubject for very curious enquiries. 
In general, Mr. Homberg's whole proceſs is full of 
intereſting facts, and well deſerves to be repeated, 
carried further, and carefully attended to. 
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PROCESS Iv. 


25 1 combine Effential Oils with Fixed Altals. 
Starkey's Soap. 


AK E Salt of Tartar, or any other Alkali, tho- 


| _ roughly calcined; Heat it in a crucible till it 

be red, and in that condition throw it into a hot 
iron mortar: rub it quickly with a very hot i iron 
peſtle; and as ſoon as it is powdered pour on it, 
little by little, nearly an equal quantity of Oil of 
Turpentine. The Oil will enter into the Salt, and 
unite intimately with it, ſo as to form a hard paſte. 
Continue rubbing this compoſition with the peſtle, 


in order to compleat the union of the two ſubſtan- 
ces; and, as your Oil of Turpentine diſappears, add 


more, Which will unite in the ſame manner, and 


give a ſofter conſiſtence to the ſoapy maſs. Lou 
may add ſtill more Oil, according to TI conſiſtence | 


you intend to Bie your Soap. 


OBE R- 
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OBSERVATIONS. 


N Oils do not unite near ſo eaſily as Fat =» 


Oils with Alkalis. For this reaſon, to make a Soap 


with an Effential Oil, we muſt take a method dif- , 


| ferent from that uſed in common ſoaperies. For if 
an Eſſential Oil be ſubſtituted for the Fat Oil, in 


the ordinary way of making Soap, far from com- 


bining with the alkaline lixivium, though ever ſo 
ſtrong, it will be wholly diſſipated and vaniſh : ſo 
that, after boiling ſome time, you will find nothing 


but the lye juſt as when firſt put in, only a little | 


more concentrated. 


The water, in which the Alkali is + ified 8 


in the form of a lye, is the principal thing that 


hinders the Salt from uniting with the Eſſential Oil. 


Water is ſuch an enemy to this union, that, if the 
Alkali be ever ſo little moiſt, the operation will not 


ſucceed; even though all the other precautions mer 


tioned in the proceſs ſhould be exactly obſerved. 

In order therefore to free tlie Alkali from all hu- 
midity, it is neceſſary to begin with making it red- 
hot; and then, that this Salt, which is very greedy 

of moiſture, may not imbibe any from the air, be- 


W 


fore it be mixed with the Eſſential Oil, it muſt not 


be ſuffered to cool; but the mixture muſt be made 
in a hot veſſel, as ſoon as. the Salt is reduced to - 
powder. When every particle of the Salt is once 


covered with Oil, you need not fear its attracting 


any moiſture, at leaſt very quickly, becauſe the | 


Oil oppoſes its admiſſion. 


Starkey, the firſt Chymiſt who found the means 
of making Soap with an Eſſential Oil, and by whoſe 


name this kind bf Soap is: therefore called, made 
uſe of a much more tedious method than that pro- 
poked in our proceſs. He began with mixing a very 
ſmall quantity of Oil Wich his Salt, and "waited 
al all the Oil Ne therewith of its own accord, 
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"fo as to * ae entirely, before he added any 
more; and thus protracted his operation exceed- 


| ingly, though in the mainit was the ſame with ours. 


# 


common Soap. 


| EIS. 


The method here propoſed is more enn 
and was invented by Dr. Geoffroy, 
Starkey's Soap diſſolves in water much as com- 


mon Soap does, without any ſeparation of the Oil: 
and by this mark it is known to be well made. It 


may alſo be decompounded, either by diſtillation, 


or by mixing it with an Acid: and its decompoſi- 


tion, in either of theſe ways, is attended with near- 
ly the ſame ä as * u e at | 


„ a 3 . EE 


or THE, ne OBTAINED FROM 1 4 8 
BLES BY MEANS OF A GRADUATED HEAT, FROM 


5 THAT OF BOILING. WATER, TO THE STRONGEST 


"THAT CAN BE APPLIED TO THEM IN CLOSE VES- . 


% 65 
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PROCESS IL. 
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5 7 0 bs Vegetable SubSances that yield OY a 


Fat ner an e pond Oil.  Inftanced in N 2 20 ach 
Ae oo. 


\AKE thin ſhavings of eee and 
put them into a glaſs or ſtone retort, leaving 
one half thereof empty. Set your retort in a rever- 


- berzting furnace, and lute on a large glaſs receiver 


having a ſmall hole drilled init; ſuch as is uſed for 
VERS: the ROY: Acids, | Fut a live coal or 


. two 


1 


_ Pracxien of cuvhierzr. a 
two in the furnace, to warm the veſſels gently : and 


flo 
| Wien a degree « heat below that of. boiling wa- 
ter, you will ſee drops of a clear inſipid phlegm 
fall into the receiver. If you raiſe the fire a little, 
this water will come ſlightly acid, and begin to have 
a pungent ſmell. With a degree of fire ſomewhat 

innges a water will-continue to riſe which will be 
ſtill more acid, ſmell ſtronger, and become vel. 
lowiſh. When the heat comes to exceed that of 
boiling water, the phlegm: that riſes, will be very 
acid, high coloured, have a ſtrong pungent cell ; 
like that of matters long ſmoaked with wood in a 
chimney, and will be accompanied with a red, light 
Oil, that will float on the liquor in the receiver. 
And now it is neceſſary that the operation be 
carried on very cautiouſly, and vent frequently 
given to the rarefied air by opening the ſmall hole 
m the receiver; ſuch an incredible quantity thereof 
ruſhing out of the Wood, with this degree of heat, 
as may burſt the veſſels to pieces, if not diſcharged 
from time to time. 
When this red, light Oil is come over, and the 
ar ceaſes to ruſh. out with impetuoſity, raiſe your 
fire gradually, till the retort begin to redden. The 
receiver will be filled with denſe vapours; and toge- 
ther with the watery liquor, which will then be ex- 
tremely acid, there will riſe a black, thick, pon- 
derous Oil, Which will fall to the bottom of the re- 
ceiver, and lye under the liquor. 

Then give the utmoſt degree of heat; that is, 
the greateſt your furnace will allow, and your veſ- 
ſels bear. With this exceſſiye heat a little more Oil 
will riſe, which will be yery ponderous, as * 
and black as pitch; and the veſſels will continue | 
full of vapours that will not „„ 
At laſt, when you have kept the retort exceeding 
red for a long time in this ee of heat, ſo that 
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Ex it begins to melt, if it be of glaſs, and you perceiye 
nothing more come over, let the fire go out and 
the veſſel cool. Then take off your receiver : from 
the black Oil at bottom decant the acid liquor with 
the red Oil floating on it, and pour them both into 
3 glaſs funnel, lined with brown filtering paper, 
and placed over a bottle. The acid liquor will paſs 
through the filter into the bottle, and the Oil wil! 
be left behind, which muſt be kept by itſelf in a 
. ſeparate bottle. Laſtly, into another funnel, prepar- 
 _ ed'as the former, pour the thick Oil remaining with | 
a hittle of the acid liquor at the bottom of the re- 
' _ Tcezver, This liquor will filter off in the fame man- 
ner, and thus be ſeparated from the heavy Oil. 
In the retort you will find your Guaiacum-ſhav- 
ings, not in the leaſt altered as to their figure, but 
light, friable, very black, ſcentleſs, and taſteleſs, eaſi- 
I taking fire, and conſuming without flame or ſmoke: 
in ſhort you will find them charred to a perfect coal. 


, e 
_- HirazzTo we have examined the ſubſtances that 
may be obtained from vegetables, either without 
the help of fire, or with a degree of heat not ex- 
ceeding that of boiling water. The analylis' of 
plants can be-Tarried no further without a greater 
 __  . degree of heat: for, when the principle of odour, 
and the eſſential oil of an aromatic plant, are wholly 
extracted by the preceding proceſſes, if the diſtilla- 
tion be afterward continued without increaſing the 
- heat, nothing more will be obtained but a little 
Acid; which will ſoon ceaſe, as a ſmall part only 
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of the quantity contained in the plant will be eleva- 2 

ted ; the reſt being either too ponderous, or too Fr 
much entangled with the other principles of the c 
body, to riſe with ſo ſmall a degree of heat. - 
In order therefore to carry on the decompeſition * 

of a plant, from which you have, by the „ ſ0 
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We. 


matter, which affords neither- an expreſſed nor an 


eſſential oil, it mult be diſtilled i in a retort with a 
naked fire, as directed in the proceſs, and be made 


to undergo all the degrees of heat ſucceſſively, from 


that of boiling water, to the higheſt that can be 


raiſed in a reyerberating furnace. 
A heat inferiout to that of boiling water, with. 
which we muſt begin in order to warm the veſſel - 
gradually, brings an over, as hath been ſaid, 
but an inſipid water, deſtitute of all acidity. By 


increaſing it nearly to the degree of boiling water, 


the diſtilled water comes to be lightly acid. 

When the heat is made a little Krone than that 
which is neceſſary for the elevation of an Eſſential Oil, 
the Acidity of the water that comes off is much more 
conſiderable. It hath now both colour and ſmell, 
and there riſes with it a red, light Oil, that floats 
on the liquor in the receiver. This is not an Ef- 
ſential Oil; it hath none of the odour of the plant. 
Though ſo light as to float on water, yet it will not 
riſe with the degree of heat that raiſes Eſſential Oils; 
even thoſe that much ſurpals it in gravity, and will 
not ſwim on water as this does. This proves that the 
eaſe or difficulty, with which a particular degree of 


heat raiſes any ſubſtance in diſtillation, doth not de | 


pend altogether on its gravity : its dilatability, or 
dhe volatile nature of the matters, with which it is 
ſo cloſely united as not to be ſeparated from them 
by diſtillation, may probably contribute greatly to. 
produce this effect, 


It is very ſurpriſing that a ſubſtance fo hard, ry 


compact, ſo dry, in appearance, as Guaiacum-wi 


would yield ſuch a large quantity of water by diſtil- 


lation; and it is equally fo that it ſhould diſcharge 
lo e oy and 8 ſo much impetuoſity, 00 no- 
| ching 
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228 extracted all the principles it is ca- 
| of yielding when ſo treated ; or, which comes NB 
| 1 the Ae thing, in order to analyze a vegetabe 
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thing but e experience could. render ones 6 We 5 
have, in the proceſs, directed the precautions to be 
taken when this air, from being prodigiouſly con-. 
denſed in the bod of which it made a part, is ſet at 
large, ruſhes out of confinement, and expands 
with all its natural clafticity. F rom this air ariſes 
. the greateſt danger attending the operation. ; 
It hath been remarked that the heavieſt and moſt 
compact woods yield the moſt air in diſtillation: 
and accordingly. Guatacum-wood, which we have 
cChoſen for an inſtance, as exceeding almoſt all others 
in hardneſs and weight, 9 a vaſt e 
of air when analyzed. 
The thick, burnt, empyreumatic oil, that comes 
oer laſt in this diſtillation, is heavier Utan Water; 
an account, probably, of the great quantity of Acid 
with which it is replete. The two kinds of Oil ob- 
tained in this analyfis may be rectified, by diſtilling 
them a ſecond (time, or rather ſeveral times; by 
which means they will become lighter and more 
fluid, as we have ſeen happen to Fat and Eſſential 
Oils, In general, all thick, heavy Oils conſtantly 
owe theſe qualities to an Acid united with them; 
and it is by being freed from ſome of that Acid in 
diſtillation, that they always acquire a greater de- 
14 of lightneſs and fluidity from that operation. 
o theſe laws all vegetable Oils are ſubject, of what 


1 nature ſoever they be. 


The analyſis of a vegetable ſubſtance, exhibited | 
Above? ſhews what may be obtained from them, 


when diftilled in cloſe veſſels, with a graduated heat, 
from that of boiling water, to that which converts 
the mixt to a perfect coal ; viz. Phlegm, an Acid, 
a light Oil, much Air, and a thick Gil. But this 


analyſis is far from being a complete one: it may be 


| carried much farther, and made more perfect. 


None of the principles obtained by this analyſis 
are N 22 and ee Kbäfeeg Male 
c 


79 1 : N 4 - . 
- Ve 5 »*% 4 . p, ? 
* 4 * 
1 


— : : 
2 . 
* * 


, C 
P 1 of 


N ck + Cx YM I ST R v. 173 


the reſt They are ſtill i in ſome meaſure blended, Me 
together: their ſeparation is but begun; and each 
requires a ſecond. and mbre accurate analyſis, to 
duce it to the 7 1 degree of purity. of which ĩt 
is 1 be ald chiefly mer 10 
m Bains... +. „ 
A great deal of. the Acid of the 1 ne 
was ſaid, combined with the two. ſorts. of Oil 
BY obtained; which we have reaſon to think dif- 
fer no otherwiſe from one another, than as there is 
more or leſs Acid united with each. The beſt way 
"of. freeing theſe Oils from their redundant Acid is 
to diſtill them frequently from Alkalis and Abſerb- 
ents. Some of our beſt Chymiſts have taken this 
-pains with ſeveral ſorts. of Oils; but the method 
might be ftill extended, and the operation carried 
further than hath yet been done. ee 
The Acid is in the ſame circumſtances neatly. 85 
{he Oil. The Erl chat riſes is mortified with much 
| N to which it owes a good deal of its volatility. 
That which comes over laſt is much more concen- 
"trated, and conſequently heavier ; yet it is ſtill very 
ueous. It might be freed in à great meaſure 
TID this adventitious water, and ſo rendered much 
_ ſtronger ;; which, would give us à better opportunity 
diſt cover its nature and prager tien of. Which We 
fron but very little. 04 
Mater is not the only heterogeneous ſubſtance 
. that diſguiſes the vegetable Acid; a pretty conſide- 
Table quantity of the Oil of the. plant, 1 is alſo com- 
bined 1575 it, and contaminates its purity. The 
proof of this is, that, when theſe Acids are kept, 


in the ſame condition in which they finſt come over, 


for any length of time, in a glaſs veſſel, they gra- : 
| ' dually depoſit, on the bottom ang, fides of 45 yel- - 
ſel, an oily incruſtation, Which grows thicker. and 

thick wt is One as this oily! * . 


«ev 8 


ter ſeparates from it, the Acid liquor appears leſy 

unctuous and ſaponaceoun s. 
A very good way to ſeparate this Oil more ef. 
fectually from the Acid is to combine the whole 

with abſorbents, and abſtract the Oil again by diſtil- 

lation. By this means a very ſenſible quantity of 

Oil may be ſeparated that was not perceived before. 
On this occaſion it is proper to remark that the Oil 

thus united with the vegetable Acid is perfectly diſ- 

ſolved by it; ſeeing it is thereby rendered miſcible 

with water, ſo that it doth not, like Alkaline ſoaps, 

in the leaſt obſcure its limpidity, or give it a milky 

| + Caſt: for theſe aqueous, oily Acids are very tranſ- 
pPaäarent; eſpecially after they have ſtood for ſome 
The air, that is diſcharged with impetuoſity in 

the operation, and muſt be let out, is loaded with 

many particles of Acid and Oil reduced to vapours, 

which it carries off; and by this means the quantity 
of the principles extracted from the mixt cannot be 
accurately determined: nor are the vapours, of 
which the veſſels remain full after the operation, 

any other than particles of Acid and Oil, which the 
violence of the fire hath rarefied exceedingly, and 


. 
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which do not eaſily condenſe. 
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If we diſtill in this manner a vegetable aromatic 
ſubſtance, which of courſe contains an Eſſential Oil, 
Provided it hath not been previouſly extracted 50 

the appropriated proceſs, this Eſſential Oil will riſe 
firſt, as ſoon as the diſtilling veſſel acquires the heat 
- of boiling water: but its ſcent will not be near fo 

"ſweet or grateful, as if it were diſtilled in the man- 

ner before directed as propereſt for it. On the con- 
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trary, it will have an empyreumatic ſmell : becauſe t 
in this way it is impoſſible to avoid ſcorching, and . 
half. burning ſome of the matter diſtilled; eſpecially 1 
that part of it which touches the ſides of the retort. a 
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Moreover, the very ſame equable degree * Aly 
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hardly be kept up with a naked fire. The Eſſential 
Oil therefore, though it riſes firſt, will not be pure, 
but contaminated with a mixture of the empyreu- 
matic Oil that firſt comes over, and will be con- 
founded therewith, 7 ns ALLA 
If a ſubſtance abounding with Fat Oil, that hath 
not been expreſſed from it, be diſtilled according to 
the preſent proceſs, it will yield no Fat Oil by diſtil- 
lation; but only much more of the firſt clear Oil, 
and of the ſecond thick Oil, than if all the Fat Oil 
it would have afforded had been firſt drawn off by 
expreſſion : for as the Fat Oil will not riſe in diſtil- 
lation, without a degree of heat greater than, that of 
boiling water, neither can it endure” ſuch a degree 
of heat without changing its nature, without loſing 
that mildneſs, and, in a great meaſure, that unctu- 
oſity which is natural to. it. It will therefore be 
confounded with the other empyreumatic Oil, which, 
in all probability, would irſelf be no other than a 
Fat Oil, if it could be wholly extracted, without 
the aid of fire, from the vegetable ſubſtances con- 
HO EL 8 C > LA 
_ Moſt vegetable ſubſtances, when diſtilled with a 
| ſtrong fire, yield the ſame principles with that which 
we have choſen for an inſtance, Entire plants of 
this kind, thoſe from which the odorous principle, 
the Eſſential Oil, or the Fat Oil, hath been drawn, 
thoſe of which extracts have been made by infuſion 
or decoction, or the extracts themſelves ; all ſuch 
matters being diſtilled yield a Phlegm, an Acid, a 
thin Oil, Air, and a thick Oil; and the products 
of their ſeveral analyſes differ from each other, only 
on account of the different quantity or- proportion 
that each contains df the principles here enumerated. 
But there are many other plants, which, beſides 
theſe ſubſtances, yield alſo a conſiderable quantity of 
1 Volatile Alkaline Salt. This property 18 poſſeſſed 
chiefly by that tribe of plants which is 2 


k 
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by 38 cruciform flowers; among which there 
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are ſome that being analyzed. greatly reſemble ani- 
mal matters. We ſhall now N one of theſe; 
. e Jpn I * 


Ex 


7 0 es; a „ Salben which mole the 
\ Same principles as are obtained ng ous” mat- 
ters: anſtanced in Muftard-ſeed. | 


17 * FAN an append like that of 5 DOME Y 
| procels, and with the ſame fire, diſtill 
Muſtard. With a degree of heat, inferiour to 
that of boiling water, there will come over a phlegm 
ſomewhat coloured, and impregnated with a Vola- 
tile Alkaline Salt. With a degree of heat, greater 
than that of boiling water, the ſame kind of Phlegm, 
impregnated with the ſame Salt, will continue to 
come over; but it will be much higher coloured, 
and vill be accompanied with a light Oil. At this 
time a conſiderable quantity of air is diſcharged; 
with regard to which the ſame precautions muſt de 
taken as in diſtilling Guaia cum 

If che fire be gradually raiſed, there will come over 
a black thick Oil, Tighter however than water; 
and at the ſame time Yapours will riſe, and, con- 
_ denling on the ſides of the receiver, forms i into ſprigs 
or ramifications, This is à Volatile Alkaline Salt, 
in a concrete form, like that of Animals, as we 
Thall hereafter ſee. Theſe e are much whicer 
than thoſe of Guaiacum. 0 Ne 

When you have thus an A with "I very 
13 = all the Volatile Alkali and thick Oil 
contained in the ſubject, there will be nothing left 


in the retort but a Hort, of coal, from which a;ſmall 
"hilar 
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quantity of Phoſphorus may be obtained. Ley vided 


the retort! you employ for that . So 
enough to ſtand a very violent heat. 


OBSERVATIONS. 


eee furniſhes us with an inſtance of 
a vegetable, from which we obtain, by analyzing 
it, the very ſame principles that animal matters 
yield. Inſtead of getting an Acid from it, we 
obtain only a Volatile Alkali; probably becauſe the 
Acid, which originally enters into the compoſition 
of chis kind of vegetables, as well as of all others, un- 
dergoes in paſſing through their ſtrainers, and mix- 
ing with their juices, ſuch alterations as it ſuffers 
when it enters into the compoſition of animals: 
that is, it combines with ſome of their Earth and 
of their Oil, in ſuch a manner as to be changed in- 
to a Volatile Alkali, or at leaſt diſpoſed to be con- 
verted into one with the aid of fire. 
We ſhall not here ſpeak of the manner of ſepa- 
rating and depurating the principles obtained by this 
proceſs; but reſerve it for the analyſis of animals, 
which is abſolutely the ſame. We ſhall content our- 
ſelves with obſerving that the firſt Volatile Alkali 
which riſes at the beginning of the operation to- 
gether. with the phlegm, in a degree of heat below 
that of boiling water, differs from-that which doth 
not come over till towards the end of the diſtilla- 
tion, when the laſt thick Oil aſcends, The different 
times, and different degrees of heat, in which theſe 
two Alkalis riſe, ſhew that the former exiſts actually 
and perfectly in the plant; but that the latter is ge- 
nerated during the. diſtillation, and is the product 
of the fire, which combines e the materials 
whereof it is compoſed. ; 
Vegetables, — thus yield a Volatile Alkali 
with a heat leſs than you of young waters irritate 
Vor. II. e N 1 : the 
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the organ of ſmelling, affecting it with a ESR | 
of 'acrimony; and the effluvia, which riſe from them 
when bruiſed, make the eyes ſmart ſo. as to draw 
tears from them in abundance. Several of theſe 
matters, being only bruiſed, efferveſce with Acids: 
effects producible ac a TRY: Manama 
Pere „ of 9 
This is that Alkali, che lighteſt af all the prin- | 
ciples that can be extracted from bodies; which. riſes 
- firſt in our diſtillation along with the phlegm, and 
with a degree of heat much inferiour to that of boil- 
ing water. As the phlegm with which it riſes is 
very copious, it is diſſolved thereby; which is the 
| reaſon it doth not appear in a concrete form. To 
this water it gives a ſlight yellowiſh tinge, becauſe 
it is impure and oily. The ſaline A line pro- 
Perties of this liquor have procured it the title of a 
Volatile Spirit. This Volatile Alkali, which exiſts 
naturally and perfectly formed in Muſtard-ſeed, Oni- | 
ons, Garlick, Creſſes, and other ſuch vegetables, con- 
ſtitutes a difference between them and animal ſub- 
ſtances, which contain only the materials requiſite 
-to form a Jos Alkali, but none ready formed, 
unleſs they have undergone the putrid fermentation. 
The ſecond Volatile Alkali, which rifes in our 
diſtillation, but not without a very ſtrong degree of 
fire, and at the ſame time with the laſt thick Oil, 
ſeems to be a production of the fire; for if it were 
already formed in the mixt, as che other/is; it would 
riſe with the ſame heat, and at the ſame time, be- 
ing equally volatile. It is not impoſſible, however, 
that it may exiſt perfectly formed in the plant; but, 
3 contracted: an union with ſome Acid, and 
. therewith compoſing an Ammoniacal Salt, it may 
2 that means be hindered from riſing ſo e as 
i agreeable to its natural e e 
The Phoſphorus obtained by a Violent fre, from 
dhe * mor tuum of this CHORD, ſeems tothron 
a 
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a light of probability on this conje&ure. There is 
_ a great deal of Acid in the compoſition of 
Phoſphorus. Perhaps this Acid was originally com- 
bined with our:ſecond Volatile Alkali, and formed 
therewith, as was ſaid, a fort of Sal Ammoniac. 
Moreover, almoſt all the plants, that yield a Vola- 
tile Alkali by ee yield alſo a conſiderable 
antity of Acid: whieh may perhaps be the re- 
mains of ſuch a Sal Ammoniac decompoſed by the 
ion. This is a ſubject for curious and uſeful 
enquiries. This ſecond Volatile Alkali appears in a 
concrete form, becauſe very little phlegm comes 
over along with ir; ſo that the vapours thereof are 
not Wee, to diflplie 9255 on Orc a che HOW. ; 
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To e a a ved Cauſtic Alkaline Salt from a 7 e- | 
Fable fubſance, by burning it in the open air. 


XKE any vegetable matter whatever; ſet i it : 
on fire, and let it burn in the open air till! it 
be wholly reduced to aſhes. On theſe aſhes pour a 
quantity of boiling water ſufficient to drench, of dag 
thoroughly. F ther the liquor in order to ſeparate 
the earthy parts; andevaporate your lye to dryneſs, 
ſtirring it Sarin and OP: wal * a yellow- 
| UND Sar: 
Put this Salt in a ib fer it in a melting fur- 
V | 3 and make a moderate fire, ſo as not to fule 
a >. ds, the 
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the Salt. It will turn firſt of a e adds 
afterwards of a blue-green, and at laſt rediſh.. "4 


on the dome of the furnace; fill it with coals; make 


your fire ſtrong enough to melt the Salt, and ke! 
it in fuſion for an hour, or an hour and half. ben 


ur it into a heated metal mortar; pound it while 


it is red-hot; put it, as ſoon as poſſible, into a 


glaſs bottle, firlt made very hot * dry, and ſhut 


it up cloſe with a glaſs ſtopple rubbed with emery. 


By this means you will have the pure F e : 


a the vegetable ſubſtance you burnt, 
OBSERVATIONS.” 8 TY 


WES 


2 


which ſeparates, reſolves, and decompoſe 
of its principles. Ip 
When any wood or plant i is ha. on a quick fire, 


cen 


there aſcends from it immediately an aquehus ſmoke, 


which conſiſts of little more than phlegm; but this 
ſmoke ſoon becomes thicker and 8 9 075 it is then 
pungent, draws tears from one's eyes, and excites a 
cdough if drawn into the lungs with the breath. 
Thefe effects ariſe from its being replete with the 
Acid, and ſome of the Oil, of che vegetable con- 


verted into vapours. Soon after this the ſmoke 


grows exceeding black and thick : 190 10 now ſtill 
more acrid, and the plant turns black. Its 

Acid and laſt thick Oil are NOW. diſc] ar 
impetuoſity. | } 


ed wi 


This rarefied Oil b being heated 8 Tuddenty 


takes fire and flames. The . burns and 
_ deflagrates rapidly, till all its 

Then the flame ceaſes; and nothing remains but a 
coal, like that found in a retort after all the princi- 
= of a plant have been extracted by the force of 
fire. But this coal having a free communication 


ite the wry which is NPY neceſſary to keep 8 
9 


. a vegetable ſubſtance in UE open EF 1s 
a kind of violent and rapid analyſis made by fire, 
poſes ſeveral 


ſtrongeſt 


1 is conſumed. | 


+1 
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- combuttibls burning, continues to be red, ſparkles, 
and waſtes till all its phlogiſton is diflpated and de- 

ſtroyed: After this nothing remains but the Earth 
and Fixed Salt of the vegetable; which mixed to- 

ether form what we call the Aſhes. Water, which 
is the natural ſolvent of Salts, takes up every thing 
of that kind that is contained in the aſhes; ſo that 
by lixivitating them, as directed, all the Salt is ex- 
tracted, and nothing left but che pure earth of _ 
mixt which is thus decompoſed.” © 

The phenomena obſerved in the burning of a ve- 
grtable ſubſtance, and the production thereby of a 

ixed Alkali, ſeem to prove that this Salt is the 
work of the fire; that 1t did not exiſt in the plant 
before it was burnt; that the plant only contained 
materials adapted to form this Salt; and that this 
Salt is no other than a combination of ſome of the 
Acid, united with a portion of Earth, by means of 
_ thei igneous motion. 

In the firſt place; a Fixed Alkali may be obtained 
"1 lixiviation from the aſhes of all vegetable mat- 
ters that contain an Acid, Earth, and Phlogiſton, 
in due proportion. Thus Efential Salts; the ſub- 
ſtance of extracts made by trituration, infuſion, or 
- decoction; wood coals burnt to aſhes; all yield 
a quantity of this Salt in proportion to the quantity 
of Acid and Earth contained in the. 

Secondly; Fat, Eſſential, and Empyreumatic 
Oils afford, when burnt, ſuch a ſmall quantity of 
Fixed Alkali as is ſcarce perceptible ; becauſe they 
contain but little Acid, and ill leis Earth; and 
theſe fame Oils, when rectified by repeated diſtilla- 
tions, and then burnt, leave ſtill leſs of this Salt; 
becauſe they are ſeparated by rectification from 
moſt of the Acid, together with the ſmall matter 
of Earth contained in them. 

Thirdly; thoſe vegetable matters which being 
. analyzed furniſh a great deal of Volatile Alkali, 
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yield but very little Fixed Alkali; becauſe a great 
deal of their Acid is employed in forming the Vo- 
__atile Alkali, which is diſſipated by burning the 
nt: and for the fame reaſon thoſe which in diſtil- 
lation afford only a Volatile Alkali, and no Acid, 
2. in their aſhes little or no Fixed Alkali, as is 
alſo the caſe with animal matter s. 
- Fourthly, and laſtly ; the aſhes of ſuch plints' as 
have been long ſteeped in water, and from which 
infuſions and decoctions have been made, always 
contain the leſs Alkali the longer they have been 
| infuſed or boiled, and the more water they were 
infuſed or boiled in; becauſe water diſſolves andicar- 
ries off their Acid, It is for this reaſon that the 
aſhes of float-wood are much leſs ſaline than thoſe 
of green wood. Boerhaave aſſures us, in his Chy- 
miſtry, that having exhauſted Roſemary by repeated 
decoctions, and having afterwards boiled the plant 
thus: treated, the aſhes produced by it ſhe mat 


the leaſt fign of a Fixed Alkali. He ſays et in 


order to exhauſt thoroughly all the ſaline matters 
contained in Roſemary, he was obliged to decoct 
it no leſs than twenty times 3 with freſh 
water every time, and neyer ceaſed boiling it in this 
manner, till he was ſure that the water, by boiling 
rhe plant in it for a long time, took up from it no 
kind of matter whatever that in the leaſt af- 

fectedl its purity: fo that the water of his laſt decoc- 
tion had abfolately no ſmell, taſte, or colour; but 
was in ſhort preciſely the ſame as before he uſed it 
for the decoction. The ſame Author obſerves that 
his plant, after having been exhauſted in this man- 
ner, and having fufkerel ſuch continued boiling, 
retained nevertheleſs its perfect external form; that 
from being green at firſt it became brown, and "funk 
to the bottom of the water, inſtead of floating 
dine as it FOR Gus OR... EAA day 15 
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If, in re- iterating this beautiful experiment of Mr. 
Boerhaave's, you ſhould not ſucceed as you expect, 
you muſt not therefore accuſe this great man of hav- 
ing been miſtaken on this occaſion; ſeeing it is very 
difficult, not to ſay impoſſible, to aſcertain exactly, 
from the acccount he hath'given of his experiment, 
all that is neceſſary to its perfect ſucceſs : for he 
hath not ſpecified either the duration of the coctions 
which he made the Roſemary undergo, or the quan- 
tity of water he employed in each; whereas a dif- 
ference in either of theſe may occaſion a vaſt dif- 
ference in the reſult. It is evident that if five or 
ſix pounds of water be uſed for each coction of a 
pound of Roſemary, and be kept boiling for two 
or three hours, the plant will not be near ſo much 
exhauſted by being ſo treated, as if the ſame quan- 
tity thereof were kept boiling for ſeveral days in 
forty or fifty quarts of water. 
Indeed, theſe points ſeem, in ſome meaſure, to 
be determined, by what he ſays of the quality which 
the water of the laſt decoction ought to have. But 
the ſame objections occur here alſo; nay, the two 
circumſtances of the quantity of water and the dura- 
tion of the boiling, have the greateſt influence here: 
for the more a plant is exhauſted of its Salts, the 
more difficult it becomes for the water to diſſolve 
and ſeparate the ſmall quantity thereof that remains 
united with the tenacious Oil; and conſequently it 
may happen that this laſt water, after the plant hath 
boiled in it five or fix. hours, ſhall appear inſipid, 
ſcentleſs, colourleſs; and yet that a much greater 
. 22 of water, but reduced by longer bailing to 
the ſame quantity with that which hath been boiled 
but five or ſix hours, ſhall have acquired both taſte 
and colour; in a word, ſhew that it hath taken up ſome 
of the principles of the plant. It may alſo happen, 
that, a ſmall portion of ſaline matter being diffuſed 
through a large quantity of water, after Iong con- 
1 N 5 tinued 
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of which it makes a 
buſtion. The caſe 
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tinued i ſhall not be perceptible either to the 
taſte or to the eye; but that the very ſame portion 
of ſaline matter ſhall become very ſenſible, when 
the quantity of water in which it is ens it were, 


is folcieatly leſſened by evaporatio : 


Hence, if we would make ſure of fulfilling the 
conditions required by Mr. Boerhaave, the laſt de- 


3 coction of the plant muſt he made in a much greater 


quantity of water, and continued for a much longer 
time, than may perhaps be imagined, or perhaps 


ceeaſily determined; and this decoction being eva- 


porated to any degree you pleaſe, muſt haue neither 
taſte, ſmell, nor colour: in ſhort, it muſt from firſt 


to laſt remain perfectly like pure water. In other 


words, it is very difficult to attain to * A 
in this matter. 21 


Though what hath hitherrc dern Gidi about 8 


curing the Fixed Alkali of plants by combuſtion, 


ſeems to prove that this Sa is wholly the produc- 
tion of the fire, yet it muſt not be aſſerted that no 


: part, thereof pre. exiſted formally in the plant before 


it was burnt. On the contrary, it is certain that, 
amongſt the ſaline matters found in the compoſition 
of plants, there are true Neutral Salts whoſe: baſis 


: 12 f Eine Al Ali but this Alkali being combined 


with an Acid diſcovers none of its properties, and 
never appears in its true form till the Neutzal Salt 
rt is decompoſed by com- 
Sea- plants, all of which con- 
rain. Sca-ſalt, and when burnt yield an Alkaline 
Salt perfectly reſembling the baſis of neee 


to decide this point. 
I, in lixiviating the a aſhes gf a Plast, wo diffolve 
ou intend, that [nothing 


Pr waſh out its Alkali, y 


ſhould be left but an abſolutely pure earth. fit for 
making cupels, you muſt not be contented with 
one ablution N even with a large quantity of 


"pen 3; becauſe; the 0 continue drenched 7 
8 | e 
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the water in which the Salts are diſſolved, and con- 
ſequently,- when this water is evaporated, ſome of 
the Salts will be left with the earth. Therefore, if 
this be your view, you muſt'waſh it three or War 
ſeveral times, uſing freſh water every time. 
The water impregnated with the Alkali cannot 
be evaporated without a conſiderable loſs of Salt, 
eſpecially if it be violently boiled; becauſe the wa- 
ter, wich which it is cloſely united, carries off part 
of it. In conſequence of this intimate union, it is 
e rs when the evaporation is near finiſhed, 
: bur a little water left, to dry the Salt perfect. 
Ik becauſe it pexdinacioullys retains this laſt portion 2 
of humidity, 
The Alkali obtained dem the ates « a burnt 
plant is not perfectly pure: it is contaminated with 
2 {mall mixture of fatty matters, which were pro- 
bably defended thereby againſt the action of the fire, 
and which render it ſomewhat ſaponaceoùs. In order 
to free it from this extraneous matter, and to render 
it very eauſtic, it muſt be calcined a long time in a 
crucible, but without melting it at firſt: becauſe it 
is with this Salt as with moſt metallic matters, 
which are ſooner and more eaſily deprived of their 
je hs cows by being calcined without melting, pro- 
vided they be comminuted into ſmall particles, than 
ven they are in fuſion; all melted matters havi 
but a {mall ſurface expoſed to the air, by the con. 
tact of which the evaporation of any thing what- 
ever is exceedingly promoted. It was for this rea- 
for we directed the Salt to be calcined for A long 
time in a crucible before melting it. | 
Mr. Boerhaave was very ſenſible of eh utility of 
chi calcination of the Alkali previous to its being 
melted, when in his Chymiſtry he ordered the aſhes | 
containing this Salt to be put into a large earthen _ 
veſſel, kept red-hot for a confiderable'time; taking 
"yu ere that the Salt hs not melt. TI takes f th 
EY tice, 
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tice, that, the longer the aſhes e in 1 
manner, the ſtronger is the Alkali obtained from 
them. This method is, in the main, the very ſame 
with that here preſcribed, and produces the ſame 
effect; becauſe the Alkali is equally well freed of 
the extraneous fatty matter, whether it be calcined 
before or after its A ee en it oy not 
ſuffered to melt. , 
Mr. ee! ien another beaſon 6 recoms 
mending care to be taken that: the Fixed Alkali 
do not melt, while the afhes are calcinin to render 
it ſtronger and more cauſtic: for, if thatſhould hap- 
pen, the melted mixture of the Salt and aſhes 
would on ofthe a vitrified maſs, which would have 
era 8 eee OY Salts? F 
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Atfler the manner of. 7. acbenins, GA 


N22 an iron pot put the plant whoſe Salt: you 
defire to obtain in the manner of T achenius, and 


ſer it over a fire, ſtrong enough to make its bottom 


_ red-hot; at the ſame time cover your . 5 | 
a plate of iron, that may lye immediatel 
it in the pot. The plant will grow black 
ſmoke conſiderably; but will 1106 flame, — 
it hath not a ſufficient communication with the air. 
The black ſmoke only will eſcape through the inter- 
ſtice left between the ſide of the pot and the rim 
of the plate; which, for that purpoſe, ſhould be 
made ſo as not to fit exactly into the pot. From 
time to time take up the iron plate, ſtir the plant, 
and cover it again immediately, to prevent its taking 
fire, or to ſmother it if it ſhould happen to fame: 
go on thus till the black Tmoke ce 6 I [Es 
en 
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Then take off the iron plate: the upper part of 
che Half. burnt plant will take fire as ſoon as the 
air is admitted, conſume gradually, and be reduced 
to a white aſh. Stir your matter with an iron wire, 
that the undermoſt parts, which are ſtill black, 
may be ſucceſſively brought uppermoſt, take fire, 
and burn to White aſnes. Go on thus as long as 
you perceiye the leaſt blackneſs remaining. After 
this, leave your aſhes ſome time longer on the fire; 
but ſtir them frequently, to the end that, if any 
black particles ſhould till . left, 57 ay be: oh 
tirely conſumed. 

Tour aſhes bei chus prepared, e them 
with ſeven times their quantity of water, made to 
ſimmer over the fire, and keep ſtirring it with 
an iron ladle. Then filter the liquor, and evaporate 
it ta dryneſs in an iron pot, ſtirring it ineeſſantly 
towards the end, leſt the matter, when it grows 
ſtiff, ſhould adhere too cloſely to the veſſel. When 
all the humidity is evaporated, you will have a Salt 
of a darkiſh colour, and alkaline nature; which you 
may melt in a crucible, and mould into cakes, 
This is the Fixed Salt 8 en n in N 
anden W Tachenius. 11 
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A #Vixed Salt obtained from plants i in the man- 
ner invented by Tachenius, and here deſeribed, is in 
many reſpects different from the Cauſtic Fixed Alkali 
extracted out of the aſhes: of Plants that have been 
conſumed by flaming in the open air. Tachenius's 
Salt is indeed of an Alkaline nature; but much 
weaker than a pure Fixed Alkali. It is not by far 
ſo cauſtie; it attracts the moiſture of the air much 
more feebly and ſlowly; it melts with a much ſmal- 
ler degree of heat; and it doth not make ſo ſtron 
an e N n Acids." In Ms af 92 
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folve it in water, eyaporate the ſolution. to a pellicle, 
and ſet it in a cool place, it will ſhoot into ſmall 
cryſtals; which is not the caſe with a pure Fixed 
9 
Theſe ſeveral different effects, which characterize 
Tachenius's Salt, and diſtinguiſh it from the Cauſ- 


tic Fixed Alkali produced by burning a plant in 


the open air, prove that it is not a pure Alkali, but 
combined with certain ſubſtances” that bring it 
nearer to the nature of a Neutral Salt, and place it, 
as it were, in the mid-way between ſuch a Salt and 
a true Alkali. If we reflect on the manner in which 
it is produced, it is eaſy to perceive what thoſe ſub- 
ſtances are that muſt be combined with it. It hath 
been ſhewn that plants, when analyzed, yield a great 
deal of Oil and of Acid. When they are burnt in the 
open air, all their Oil is diſſipated in ſmoke, or con- 
ſumed in flame. Great part of the Acid is likewiſe 
diſſipated, and the remainder combining with the 
Earth of the plant forms a Fixed Alkali. 
When the ſame plants are analyzed, by diſtilling 
them in cloſe veſſels, the ſame principles are carried 
up by the action of the fire, forced to ſeparate from 
the fixed parts, and paſs over into the receiver in the 
form of vapours and of a liquid: but, when they 
are burnt in the manner of Tachenius, the Acid and 
Oil of the plant, as faſt as they are expelled by the 
action of the fire, are repelled by the iron cover, 
which, at the ſame time that it prevents the Oil 
from being entirely conſumed in flame, obliges 
theſe two . to circulate, reverberates them 
on the reſt of the plant, and, in a manner, forces 
them to re- unite, in part, with that from which 
they were juſt before ſeparated. „„ 
A conſiderable quantity, therefore, of the Oil and 
Acid of the plant, muſt evidently combine, in this 
operation, with its Fixed Salt, as faſt as it is pro- 
duced; and the properties above ſpecified are ow- 
8 b : ing 


Practice of | CuyMIs TRY. 189 


ing to theſe two ſubſtances. Tachenius's Salt is, 


therefore, a Fixed Alkali, partly. neutralized by 


ſome of the Acid of the plant, and rendered a 
little ſaponaceous by a portion of irs Oil; whence 
it 1s . milder than a pure Fixed Alkali, and 


proper to be given internally, a an excellent remedy 
FE veral e 5 


For the medicinal la? or this Salt Mr. Boer- . 
haave's Chymiſtry ought to be conſulted, as the 


Author was a very good judge of ſuch matters. 

Tachenius's Salt may be converted into a Cauſtic 
F ed Alkali, by freeing it from the Acid and 
from the Oil to which its peculiar properties are 
owing; For this purpoſe nothing more is requiſite 
than to calcine it Pa a long time in a crucible, ſtir- 
ring it frequently with an jron wire, and taking care 


not to melt it, till it have undergone the ſame 


changes, and ſucceſſively acquired the ſame colours 
as our Fixed Alkali; and, when it becomes rediſh, 
melting it and keeping it in fuſion for an hour or 


two, 

N Titties x no ſenſible difference hath been obſtrved 
between the Cauſtic Fixed Alkalis obtained from 
different plants, when equally calcined; except 
that thoſe produced by Sea- plants have, as we ſald 
before, the ſame properties as the Alkaline baſis 
of Sea-falt. Much the ſame thing may be faid of 
the Fixed Salts obtained from plants by Tache- 
nius's method: for, though they be combined with 
a portion of the Acid and Oil of the plant, yet, 
as theſe principles have been expoſed to the action 


of a ſtrong fire, they are exceedingly altered, and 


almoſt wholly reduced tc to one ANG the fame con- 
dition. 


£1 
i 


& | 
4 
' 
1 , 
1 
4 
4 
. 
! 
AJ 
+ * 
Hi 
1 
' 
{4 
; 
1 
N 
1 
tt 


* x A 
— 1 * 7 


j 


. : * 
0 bg W 7 
_ & . 1 22 * 15 9 29 
' | * p ; N : 38 £ is 8. 
5 , 2 | 7 : . * b < 
— N 1 * > 1 0 a 

5 8 ie VV 

Om . ; as , $258 Wb - 8 . 1 

P R O . ; : 
« - oh + » 4 

— 8 -- it e ” 

5 * 

* — f e y 4 » 7 * 3 41 3 

CB 


To render Fixed Alkalis very cauſtic by means of Line. 


_ * FDC Can one. ee C9 IEIR: - 
AKE a lump of newly burnt quick-litne, 
that hath not yet begun to lake in the air: 
put it into a ſtone pan, and cover it with twice its 
weight of the unwaſhed aſhes of ſome plant, that are 
full of the Salt you deſign to render cauſtic. Pour 
on them a great quantity of hot water; let them 
ſteep in it five or fix hours, and then boil them 
WTTV 
bag, or through brown filtering paper ſupported 
VVV 
Evaporate the filtered liquor in a copper baſon 
ſet over the fire; and there will remain a Salt, which 
muſt be put into a crucible ſet in the fire. It will 
melt, and boil for ſome time; after which it will 
be fill, and look like an Oil, or melted Fat. 
When it comes to this condition, pour it dut on 
a very hot copper plate, and cut it into oblong ta- 
pering ſlips, before it grow hard by cooling. Put 
theſe ſlips, while they are ſtill hot, into a very dry 
glaſs bottle, and ſeal it hermetically. This is the 
Cauſtic Stone, or Common Cauſtie. 
OBSERFATION:S.. mpg 
Tux deſign of this operation is to combine with 
the Fixed Alkali all the ſaline acrid parts of the 
„ ee This is to be effected only by diſper- 
ſing and diffuſing both thoſe ſubſtances in water, 
which is the proper ſolvent of all ſaline matters. 
Seeing, therefore, we muſt have an actual hxivium, 
it is needleſs to employ an Alkali already prepared 
and ſeparated. from aſhes; for which reaſon we 
directed aſhes that are ſtill replete with Alkali to be 
uſed inſtead of a pure Alkali. By this means two 
ends are anſwered at once: the Salt contained in'the 
aſhes is extracted from them, and combined _ 


4 
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the moſt acrid, Jubuile, and ſaline paces! of the 
lime. 
The 1 Wen faturdted- with" theſe two Bee 
matters together, is vaſtly more acrid and cauſtic 
than if it contained but one of the two in 
tity equal to both. With this lye Soap is aby 
made; becauſe the acuated Alkali contained in wy | 
hath a much greater effect on Oils than any other 
kind of Alkali. It alſo acts with incredible violence 
on all animal matters; which it diffolves, divides, 
and, in ſome meaſure, or th with ſurpriſing 

| efficacy and quickneſs. _ 

For this reaſon 1t is impoſſible to filter it through | 

a woollen or ſilken bag; for it will eat holes in 
hw, or even reduce them to a pap, almoſt as ſoon 
as it touches them. Beſides, as the lye would diſ- 
ſolve ſome part thereof, it would thence aquire a 
ſaponaceous quality, and ſo loſe much of its cauſtic 
nature. We muſt, therefore, neceſſarily uſe a filter 
made of vegetable matters, which reſiſt this deſtroy- 
| ing Salt much better than animal matters: 

An Alkali thus acuated by quick lime attracts 
and retains humidity more ſtrongly than any other 
kind of Alkali, even the perfecteſt and beſt calcin- 
ed. For this reaſon it is almoſt impoſſible to dry 
it thoroughly in the baſon 1 arenl 185 evaporate 
the lixivium. 


Pose e tals iu it muſt be attributed 


its boiling when it begins to melt in the crucible. 


When all the humidity is diſſipated, the fuſed Salt 
remains ſmooth and dee —_ wax melted —_ 

| he gentle heat. 

This (cauſtic Salt is ay more o fuliblle thin the 
common Alkalis. It ſcarce grows red before it 
flows like wax. When it is once in quiet fuſion, 

all the humidity that occaſioned the boiling obſerved 
at firſt being diſſipated, it is as cauſtic às it can be 
made. It is — time to pour it out, and to cut it 
"TS = ae WY into 


192 e e of "the 
+... 0m narrow ſticks, fit for the uſe of 8 
who apply it to eat away calloſities and excreſcences, 
and to open iſſues. On this account it is called the 
Canftic Stone. The operation of this Salt is ſo 
quick, that, in a very ſhort time, it wan on 
F like that of ie. 1 
As this Salt grows ſurpriſingly ſoon moiſt lhe | 
= air, and loſes its virtue when ſo moiſtened, it is ne- 
ceſſary to ſnut it up, while it is ſtill hot, in a very 
| dry bottle, which muſt be immediately ſtopped with 
| a glaſs ſtopple rubbed with emery, or elſe with a 
ſound cork and then dipt in piteh. In ſpite of all 
theſe precautions, it can ſcarce be kept five or fix 
months in full yigour; eſpecially if the bottle be 
ſometimes opened in the mean while. We ſhall not 
attempt to explain here why an Alkali becomes ſo 
violently: cauſtic by being combined with quick 
lime. This queſtion ſeems to be one of the moſt 
1 ſubtile, and the moſt difficult to anſwer, in all Chy- 
{i miſtry. It depends on the cauſe of the Alkaline 
Properties of lime; and can hardly be reſolved, till 
Ve attain a further inſight into the nature of that 
q nu e een we e yer xg doth . 
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A KE * 6—— ſoot from a Ne under which” 
no animal matter hath been dreſſed or burnt: 
pus it into a glaſs retort ſer in a reverberating fur- 
nace; lute on a receiver, and begin to diſtill 45 a 
degree of heat ſomewhat leſs than that of boiling | 
water. A conſiderable quantity of limpid phlegm 
will come over. Keep the fire in the ſame degree 
as long as any of this phlegm rites; but encreaſe it 
| ae _ ** to * flow: and then _ 
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will aſcend a good deal of a milkyy water. When 

this water ceaſes I. > ah the wen: and 
 increaſaiyour 4 Volatile Salt will 
riſe, and ſtick tothe ſides of the receiver. The 
fire ought now to be very fierce; and, if fo, will 
force up at the ſame timt a very thick black Oil. 
Let the veſlels-caolt you will find a ſaline matter 
riſen into the neck of rhe-retort;/iwhich would not 
paſs over into che receiver: in the bottom of the 
retort will be a claput.mortuum; or black charred 
ſubſtance, the upper part of which ill be cruſted 
over with * matter, like hart in the ork 'of 
| ys xt; ede we 50 Ob 047! Nauen, 5 = 


ale. "0p? 4 PHB . 


A 21 2 2 
= preceviogratalyſes ſhewed ore Rr 
are Ohtained from vegetable ſubſtances without the 
110 fire; thoſe. which the heat of - fare raiſes and 
2 gyer out of one cloſe veſſel into another; and, 
laſtly, thoſe than continue fixed after the vegetable | 
| hath heen thoroughly charred, either ina cloſe veſſel, 
or in the open air: nothing therefore remained; to 
finiſh the fuhject of vegetable principles, - but to 
examine thoſe which fire raiſes, in the form of va- 
: noke, ame; from a vegetable matter 
N and pre try F in the open air. Every body 
knows that Soot conſiſts only of theſe principles, 


collected in the ſhafts of chimneys, which ſerve as 5 


alembies for this fort of diffillation in the open air. 
By analyſing Wood - Soot, therefore, we ſhall — 
cover the ꝓtinciples ue are in queſt of. The 
ceſs We have given for that purpoſe is taken 3 
Boerhaave's -ymiſtry, where we find it deſcribed 
with great exactneſs and preciſion. 3690, fo ones - 
As e axe at preſentenquiririgintothe nature of 
vegetables only, it is ievidently/neceffary that we 
chuſe a Soot produced by burning vegetables alone. 
95 W ani in d contams me" 
"FL . 


* 


20s . if phe: 
leſs much humidity, as appears from this analyſis; 
ſeeing there comes over at firſt a conſiderable quan- 
tity of phlegm, tkfat doth not ſeem to be impreg- 
nated with any principle, except perhaps an ex- 
municates to it a diſagreabie ſmell, from which it 
cannot hy any means be entirely free. 
The hite milky liquor, which follows this firſt 
phlegmi is ſtill water, but much more impregnated 
wich faline and oily parts than the former. By its 
mall, which is exceeding quick and pungent, we 
may judge it contains much Volatile Alkali; and 
accordingly, when re- diſtilled by itſelf, it yields a 
Volatile Spirit, and a Volatile Salt in a concrete 
form. With regard t& its white colour, it is oc- 
_ caſioned by the oily parts which-are diffuſed and 
ſuſpended; but not diſſolbed, in the water. When 
thisdecorid liquor is come off, there aſcends à Vo- 
latile Alkali in a dry form, and a vety thick black 
Oi; becauſe there is not moifture Enough left tt 
diſſobe theſe principles or rather to divide and 
ſe ip fb en bg ow Ted 10 1604 og 24113 816 910 
The Volatit# Alkali obtained from Soot is, in 4 
double reſpect, the product of the fire,” In the firſt 
place, though it derives its origin whoſly from 
wood, or other vegetables, which, When diſtilled 
in cloſe veſſels, yield no Volatile Alkali at all, yet 
it produces ſuch a Salt when analyzed in the pre- 
ſent manner: whence it muſt be inferred that the 
principles of thoſe vegetables are metamorphoſed 
into a Volatile Alkali, by being burnt in the open 
air, and ſublimed in the form of Soot. Secondly, 
though Soot when analyzed yields a great deal of 
this Salt, yet this Galt doth not formally pre- exiſt 
therein; for it doth not riſe till after the phlegm, 
nor without a very conſiderable degree of heat: 
therefore Soot contains only the materials neceſſary 
to form this Salt; therefore the perfect N N 


/ 


a cond time; 3 as was:id; doubly 
the 15: uct, of the. fire. Adio q. {ith Gui 1597; 
The fallne matter which we: find ſuhlimed. into 
the neck of the retort, and ich alſo ſurmische cruſt 
ry covers the cuput mortuum of the Saotyrhppears 
a is. ical trials, to; be an Ammonisral Salt; 
Neutral Salt conſiſting; of an Acid and a 
kali, This Ammoeniatal Salt riſes only 
1 geek. o 5 SP . come 


9 FRY Rp of this eee 7 een 
we come to the; analyſis 91 ae and the article 
of Sal Arhmoniac,..;./., . 1 Id Boge 
The charred matter that remaing i in the retort af. 
ter diſtillation, . being burnt in the open air, is re- 
duced to an excecding. fixed white eartl. As this 

xed matter was part of that very Soot, which was 
ſublimed to 3, great height 3 the vegetable was 
burning; this is od ws of what we advanced before, 
that os moſt fixed matters are.capable of ſublima- 
united with volatile ſubſtances; eſpe- 
cially pro they. are expoſed at the ſame time o 
thy combined e 20 air Na of fire. r 
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Iro eurer put a5 Yet Hale nin 

fill abour a fourth part of its cavity, 
yo 1 ene to analyze. | 
over the cpcurbit with” its head, and late it on 


with flips of ſized paper or wet kladddy er. Set your 
alembic i in a, ſand- heat; lute on a long necked re- 


ceiver; and give, a gradual fire till the water in the 
cucurbit boil. 9 57 will come over into che re- 


ceiver a good « deal of phlegm, which, by, little and 
little, 111. become more and more acid; atid at 
the ſame time there will riſe a great quantity of an 
æthereal Oil, extremely light, fla 15 nd, ang. as kay 
and eolotileſs as water. 5 . 
When you obſerve that no Hike ont dart s off, 
unguck your veſſels; and in the receiver 550 wil 
find an acidulated water, and the æthereaf Oil float- 
ing on it. Theſe. two liquors may be eaſily ſepa- 


rated from each other, by means of a glaſs fünnel. 


at the cucurbit will be left ſome of the Water 


| you put in, together with the remainder of y your 
u 


rpentinez which, when cold, inſtead of ng 


fluid as it was before diſtillation, will be ſolid, and 


of the conliſtence of a lin, and 18 then callad | 
+ 1 f. Dt Ter 7 ED 8 | | 
| 1 Put 
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Put this reſiduum into a glaſs retort, and diſtill it 
in a reverberatory with a naked fire, gradually en- 
creaſed according to the general rule for all diſtil- 
lations. At firſt, with a degree of heat a little 
greater than that of boiling Water, you will ſee two 
liquors come over into the recipient; one of which 
will be aqueous and acid, the other will be A crab. 
ir limpid, yellowiſh Oil, floating on the acid 


CONE e — Nn 92 . * PPC 


Continue your diſtillation, increaſing your fire 
from time to time, by flow degrees. Theſe two 
| liquors will continue to come off together: and the 
nearer the operation draws to its end, the more acid 
will the aqueous liquor become, and the thicker and 
deeper coloured will the Oil grow. At laſt the Oil 
will be very thick, and of a deep rediſh- yellow 
colour. When nothing, more aſcends, unlute your 
veſſels: in the retort, you will find only a very n 
quantity of a charred, light, friable beben, 
e e ee | 


47 nt 18 
. Ars, Natural Balſams, as Well as b RES 
are oily; aromatic matters, which flow. in great 
ties from the trees. containing them, either 
pontaneouſiy, or through inciſions made on Purr 
poſe. As theſe matters have a ſtrong ſcent, it is 
not ſurp riſing that they ſhould. greatly abound with 
Eſſential Oils. They may even be conſidered as 
Eſſential Oils, that naturally, and of their own 
Jp ſeparare from the vegetables. in which they 
exit... Ces 
Indeed theſe Natural Balſams differ from the Ef- 
ſential Oils obtained out of Plants by diſtillation, in 
this alone, that the former contain a greater pro- 
Portion of Acid; and, for that reaſon, are thicker 
than Eſſential Oils diſtilled with the heat of boilin 
water. But it hath been ſhewn that theſe ſame dif. 
tilled Eſſential Oils, though ever ſo fluid and light 
93 at 
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at firſt, gradually loſe, their tenuity as they grow 
old, and at laſt become conſiderahly thick. On 
that occaſion we obſerved that they are thus changed, 
becauſe the lighteſt, moſt fluid, and leaſt acid parts 
are little by little diſſipated. and evaporated, fo that 
at laſt there remains only the thickeſt and heavieſt 
part, which owes. theſe. qualities to Were where- 
with it is over-doſed. 

Hence it follows that N atural Balfams, and EC. 
ſential Oils grown thick with age, are exactly one 
and the ſame thing. Accordingly we ſee that fire 
and diſtillation; produce, the fame, effects on both. 
The rectification of an, e Oil, thickened by 
keeping, is nothing but A decompoſition. thereof, 
by ſeparating,, with. the. heat, of boilin water, all 
thoſe parts that are light enough to riſe with that 
degree of heat, from what is ſo loaded with Api 
as to remain fixed. therein FRG - 

This operation is therefore eh the ſame. as 
bal firſt; diſtillation of Balſams with; viſe heat of 
bailing water, by which, ee 2 To age | 
in them is drawn off. he reſi 575 ele two 

operations arc alſo the fame: e f them i is a thick. 
Oil, loaded with Agid, that is wholly;-or nearly, de- 
prived of the principle, of odour peculiar ta the ori- 
ginal vegetable, and requires & degree of heat 
greater than that, of boiling 45 to e 
by ſeparating part of the Acid from the Gil; wh ich 
will be rendered. ſtill the more fluid, e more the 
thickening: Acid is, ren from , It y repeated 

en EE RED 
The newer Natural Balſams are; N thigger they | 
are, and the more Eſſential Oil do they yield; and 
this Eſſential Oil, like all, others, grows. thick in 
time, and at laſt turns again to an Actual 8 

Theſe Balſams, by being long expoſed to the 
heat of the ſun, acquire ſuch a conſiſtence as. to 


become | folid, They Wen a another name, and 
_ are 
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are called Refins. | Reſins yield much leſs Eſſential 
Oil when diſtilled, than Balfams do. Hence it fol- 
lows that Reſins are to Balſams, what Balſams are 
to Eſſential Oils. All theſe effects are produced by 
the cauſes aſſigned above, and confirm the e 
we have eſtabliſhed. 

We have no other Gresten to hike on this 
analyſis of Turpentine, except that when Roſin is 
diſtilled in a retort with a naked fire, the operation 
muſt be carried on very ſlowly, and the fire duly 
governed: for the matter is apt to ſwell, and to 
riſe in ſubſtance into the receiver, without being at 
all decompoſed. In order to avoid this inconveni- 
ence, it is adviſeable to make uſe of a long-bodied 
retort, ſuch'as' is Known byt the name of the Englifh 
Retort. 1-0 iii 443 38 5 

If you! | Mars ethe“ dtkbatien N of? Abſit about 
mid-way, or 270 the Oil 7 — comes over begins 
to ck, you ma angi receiver 
bees the "ON 9 75 Ms 18 5 et e and of 
a middle nature between the W eren Oil, "obtained | 
with the heat of boiling Water, and the Haft thick 
Oil, that doth not riſe till towards the end of the 
diſtillation. This laſt thick Oil is that which Mr. 
Homberg fired with concentrated Oil of Vitrièl. 
If we examine the matter contained Nane ct; 
when the diftillation is thus topped ſhort, it appears; 
when cold, in the form ef à ſolid fubſtance, almoſt 
petfealy diaphanous,6fadeþ rediſh-yellow colour, 
and friable: It is Known By the Bae ol "Colophoty.. 

This analyſis of boiled Turpentine, is a ſpecimen 
of the analylis of almoſt alf other reſins; ſo that 
what hath been faid on this oc lion is, im a manner, 
general, and à app plicable ro*other er decompoſitions of 
the ſame kind. We ſhalFnow' proceed to examine 
ſome other oily matters, which exhibit peculiar phe- 
nomena, and do not come under the nerab rules. 
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The ruſs of Resu; inftanced i in Benjannin... 5 | 

452111 Flowers and Oil af Begiamin. n 

No 4 pretty deep earthen pot; having u bor. 

der ot ih round its mouth, put the Benjamin 

you. intend to analyze. Cover the pot with a large 

| 1 0 Cay 24 yery thick white paper, and tye it on 

under th Set your pot in a fand-bathy and 
wart it gen till the Benjamin melt. Continue 

| bows heat mn this degree for ah hour and half Then 

tye the paper cap and take it off, ſhaking it as 

je 8 pofüble You will find all the 2 of- 

the. Jo 1 With a great quantity f beautiful, | 

white, ! ming Flowers, in the form of little ne } 

Bruſh them eff gently With a featkher Put 'thetn 

nth" A bottle, and ſtop; it choſe; / Feen s T4060; 
As Toons u tales off the firſb-cap;cover your 
pot immegqate 5 with a ſetcond like the fornier. In 

| thi A on till yon perceive the Flowers be. 
gin to: - grow yellowiſh; And. then it proper to 

ENT +6 E120 Ef 9 ; 

Act möcter eff int ine pot xl box bissl ind. 

| fable when cold. Pulberize it; mix it with ſand; 

and Giſtill it in a glas retort with a graduated heat: 
There Will come over a light Oil, of a fragrant 

ſcent, but in very ſalt quantity; à little of an 
acid liquor, and a great quantity of a red thiek Oil. 
Thete Will be left! in e 4 charred, ſpungy 
ſobſtan ke. Ando e PP N 96 419 file gap rot 
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; ALL oil . matters, chat ate naturally thick . 
| p ge Fr 4% reſemble: each other im this, that 


hey « f 3 —— from an Acid combined 


e tits Bat they: nevertheleſs! dige reach 
T7 51119117 pi g 10 DET n 
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fob one another in many reſpects. © The quality, 
the quantity, of the Acid to which they owe their 
conſiſtence, and the manner in which it is united 
* eereeee diverſify” them a thouſand ways: 

preced ny proceſs we advanced that Na- 

ſtinguiſned. from Reſins by their 
containing ani: more Oil, in proportion to their 
Acid; as;ſuffices-to render them almoſt fluid. For 
this eee Eſſential Oil: whereas Re- 
are ſolid; all their Oil being 


loaded and n , a great quantity. 


> 


Acid; ſo! that no wan e can be drawn from | 
*** 11 / . nd EEE 
We ben wie the Fed, time, [as Win all the 
Edential Oil contained in a Natural Balſam is drawn 
off, witch the heat of boiling water, the reſidue t 
a ſolid N peo and reſembles a Reſin. In fact 
almoſt all Reſins yield by diſtillation, the fame 


principles -ag/that\refidne; that is, an Oil of a niid- 


nature between Eſſential Oils and thick Oils, 


E lightnes, and fluidity; the whole Wi 
always eee 


with, 970 Acid diffusen in 
phleg m. 


An conſequence here the analyſis af ris 
deſeribed in the proceſs, appears to vary very much 


from that Moor: Reſins: for here we ſee a yolatile 


matter in a concrete form; namely. „the white F low- 
ers that riſe firſtʒ; which doth ndt uſually, « occur in 
the) analyſis: of Reſins. „Tot, if we examine the 
matter, we-ſhall be convinced that it is very analo- 


5 to one of the principles obtainable from all Re. 


that indeed it differs therefrom in ſome of its 
properties, particularly in its external form; but 
chat it is in reality the vet ſam. 


In fact the Flowers of Benjamin are no other chan 


an Oily Acid, nearly of the fame. nature with thoſe 
obtained from all other. vegetable ſubſtances; but 
n inſtead of _y ** like them, appears 


in 
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E © au dry concrete form, and in a manner: —é 
E lized. It probably derives this rty from its 
Oib being combined with its Acid, either in greater 
quantity, or in a more intimate manner, than in the 
reſt; and ſo ſtrongly united there with as not to be ſe- 
parated from it by a ſubliming heat; or from hence, 
that the compound, of which it is a part, contains 
too little phlegm to diſſolve it; or elſe; that it is hin- 
dered from diſſolving therein by the. Oil with which 
it is combined. Perhaps all theſe u eg concur 
together 1 in producing its concrete form. 
The ſaline character of this ſubſtance appears 
chiefly from its being ſoluble in water: but che wa- 
ter muſt be very hot, and even boiling, before it 
will effect this ſolution; and when it cools; the Salt 
ſhoots into fine needles at the bottom. This phe- 
nomenon directs us to a method of par rat! ing * 
from Benjamin without 
For this purpoſe the Reſin muſt be boiled in wa 
ter: the 5 0 — e diſſolve the Salt; and, 2 "0 
coolhs, the will. cryſtallize, eaſi 
collected. But as the Oil, — e The Keg 4 
combined, hinders the water from diſſolving ig ©. 
Caſily as it otherwiſe would, we cannot obtain quite 
ſo much of it, from the ſame quantiryof Benjamin, 
by decoction as — the — Portions 
thereof being united with a 8 ty of Oil 
which defends them againſt t 40 bn af the waters 
This Salt diffolves readily in Spirit of Wine, en c- 
count of the Oil combined with it. A courſe! of 
well connected experiments might give us a far 
greater inſight into its natural properties than we 
can now. boaſt of. 4 77 lo nene « OD Nn 
Benjamin yields a much ſmaller quantity of fluid 
Oil "by. diſtillation. than | other Refins do; "becauſe 
the greateſt part of its Gil is employed in rhe com- 
— of its oily, volatile, acid Salt. The thick 
Oil 1 from this Na is — than that ob. 
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tained from any other Reſin, and even fixes like 
He when cold; nor can we get more than a very 
ſmall quantity of Acid in a diſtinct liquor. Al 
theſe effects depend on what we mentioned above, 
in relation to its ſaline flowers; to wit, the peculiar 
and intimate union between the Acid and Oily parts 
of this Reſin, ſo that the fire. cannot ſo eaſily or ſo 
Ne age disjoin them, as it doth ere | hong: 
| HHS. 337 1:4 5 13 1 

Benjamin, when diſtilled, es in Hier — 55 155 
much more of a charred coal, than is left by moſt 
other reſinous matters. This may be owing to 
the conſiderable quantity of earthy matter which it 
contains, and which, perhaps, may alſo be one of 
the cauſes that contribute to give its Salt a coneratè 
forms. ord 1: v0 90 313 TH 29 {999 TR Of 21001; 
unis 16 1970 6: 01217; ih non fon 
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Eidonnt 3 an andlyGs of this 
nn ſingular body becauſe hitherto there is no 
wee e Chymiſtry hy which it can be de- 
co mpeſed We ſhall therefore; content ourſelves 
with reciting its; principal properties, and mak ing | 
a few. re flections on Ki nates ronogocbrotb doiuy 
a {jar 9A an Oily vonetrete ſubſtance a kind 
of Reſin, brought to; us fom the Iſland of Borneo, 
but chieflyo from Japan. This ſubſtance reſembles 
Reſins, ig being inflammable, and burning much 


as they do; it is not ſoluble in water, but iſſolves 
entirely and perfectly in Spirit of Wine; it ĩs eaſily 
ſeparated again from: this menſtruum, as all other 
oily matters are, by the addition of Water; it diſ- 
ſolves both in cxpretied and in diſtilled Oils; it hath 


A; N ſtreng aaa e ſmell 5! Theſe are the chief 
pro- 


be N 97 * 


properties aich Camphor poſſeſſes in common ry 
Reſins : but in other reſpects it differs man from 
them ; eſpecially in the following particulars. 
Camphor takes fire and flames with yaſtly more | 
| eaſe; than any other Reſin. It is ſo very volatile, 
that it vaniſnies entirely in the air; without any other 
heat than that of the atmoſphere. In diſtillation it 
riſes entire, without any decompoſition, or even 
the leaſt alteration. It diſſolves in concentrated 
Cw, mineral Acids; but with circumſtances very diffe- 
Z ront from choſe that attend other Oily or Reſinous 
© ſubſtances. The diſſolution is accompanied with 
3 no efferveſcence, no ſenſible heat; and conſequently 
3 can produce no inflammation. Acids do not burn, 
HH blacken, or thicken it, as they do other Oily mat- 
ters; on the contrary, it becomes fluid, and. runs 
with them into a liquor that looks like Oil. TT 
©; Camphor doth not, Hike other Oily matters, ac- 
quire a diſpoſition to diſſolye in water by the union 
it contracts with Acids; though its union with them 
ſeems to be more intimate than that of many Oily 
matters with the ſame Acids. On the contrary, if 
a combination of Camphor and an Acid. be diluted 
with water, theſe two ſubſtances inſtantly ſeparate 
from each other: the Acid unites with che water, 
and the Camphor, being entirely diſengaged from 
it, fwims on the ſurface of the liquor.; Neither 
Polatile Alkalis, nor the moſt cauſtic F ixed Alkalis, 
dan be brought into union with, My Thy: it ys 
cludes their power. | 
22 Notwichſtanding theſe wide Wy between 
Camphor and all other Oily and Reſinous ſub- 
ſtances, the rule, that Acids thicken Oils, ſeems 
to be ſo-univertal, and ſo conſtantly obſerved by 
nature, that we cannot help thinking this ſubſtance, 
like all the reſt, is an Oil e by an Acid. 
t hat Oils What Acid? and how are they 
rad: * — for . curious nd | 
"Be, Wi 
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With a yellow Oil drawn from wine, and an acid 
vinous Spitit, of which we ſhall ſay more under the 


article 0! Erher, Mr. Hellot made a kind of arti- 
phor; a ſubſtance. . odour, la- 


ficial Can 


vour, and inflammability of Camphor; an imper- 


fe& Camphor.' True eln Ih the levity, We 


volatility, and the inflammability of Ether. Can 
it be a ſubſtance of the ſame nature with Ether, a 


Ke of 275 e's an AO; in a eonerete form? 13 i 
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af Blowin ee in (Amber... Te 


e Auf 
; 44 5475 Holatile Salt and Oil ef Amen, 10 5711 


NTO' 4 1315 | retort.” put ſome © mall s r 
Amber, ſo as to fill 5 two thirds of the veſſel. 
Set ohr T Pachten a furnace covered with its dem 3 


52 d hy with degrees of fire? Some 

* an off, Wich will gradully 
ſucceeded by a Volatile 

<a 7 Pro edle that will ſtick ro the 
MH r 12100 58659 Rer. 
aL” up to this degree, o bitke told ide 
the Salt. 3 When yo perceive! that lictle 


ln glafs receiver; and, beginning with 4 


ge the receiver, and increaſe your 
ight, clear, limpid Oil Will brd 


As the diftillation, advances, this Oil will © 
ugher coldurec "les Um id, and thicker” tt 
Will de pac 5 lack, and have che co 
licence of Torpentt N pnnges: 1 l 


{= 1 perceive that nothing more ces off, 
thought 6'Fetort be red-hot Ter: the” fire go . 


You will have” in the rerore a black, light; 
_ coal, I you 1 taken Cate to ſhift: che Keel 
N time ro time, during the Ailtillation «of yo 
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Oil, you will have ſundry ſeparate wor Ag ; tek, 
each me which will have a different degr 12 f ie | 


nuity or thickneſs, accorditt the as it 2 55 Tia | 
the Wnt or towards the end of” the” las 
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Tu fubſtance of which we have here, Siven the 
analyſis, together with all others of the fame, that 
is, Of the japan kind, is by moſt C ymiſts 

and Natüraliſts claſſed with Minerals: and 10 fa 
they are right, that we actually get theſe 1 mixts, like 
other minerals, out of the bowels of the carth, | 
and neyer procure them immediately from any. ve- 
getable or animal compound. Yet. we have gur 
reafons for proceeding otherwiſe, ang for think 
that we cotild' not, in chis work, 1 Race them better, 
than im yediately y after thoſe Veger table . a 600 
| | which wi call Reſins. - : | 
| Several "i motives Act ne Sint ths 
manner. The analyſis of Bitu! Fi fr eg 
that; with regard 10 the Princi f whi ich they. 
| cones they are totally lifferen dt. eh ery. 0 her 
kind of mineral; and Ree on in the contrary,...t they 
Sac reſemble vegetable Refins in almoſt eye Ty 
refpea In ſhort, cd h they are nor Mere 
ptocute d from vegetables, thete is the greatelt re eaſon” 
tor dein that they were originally of tþ le Vege- 
table Kin es and that they are no Ot 72 
reſo and oily parts of trees or plants, To by 
long” in the earth, and there contrafting an 
5 1 With the mineral Acids, have acquired the | 
qualities that diſtinguiſh them from Reſins. 
MI. neralogiſts know very well that we find, every 
Where Mir the earth, many vegetable ſubſtances, 
e's have lain very long buried under it, and fre- 
quenth ata e depth. It is not uncommon 


to find, under 1 vaſt beds of foſſile trees, 
. k We 
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which ſeem to be the remains of immenſe foreſts : 


and Bitumens, particularly Amber, are often found | 


among this ſubterraneous wood. 

Theſe conſiderations, joined to proofs drawn 
from their analyſis, make this opinion more than 
probable: nor are we ſingular in maintaining it, as 
it is adopted by many able modern Chymiſts. 
The analyſis of Amber, above deſeribed, may 
ſerve as a general ſpecimen of the decompoſition of 
other Bitumens: with this ſingle difference, that 
Amber is the only one among them which yields tha 
Volatile Salt aforeſaid; and this determined us to 


examine it preferably to any other. As for the reſt, 


they all yield a phlegm, an acid liquor, and an Oil; 


which is thin at ſt but grows thicker and thicker, 0 
as the diſtillation draws towards an end. It muſt 


be underſtood, however, that theſe Acids and. theſe 
Oils may differ, according to the nature of the Bi- 
tumens from which they are drawn; juſt as the 


Phlegm, the Acid, and the Oil, end from the 


decompoſition of - Reſins, differ in Hecke K. and 
| ect according to the nature of the. 8 ns 
rom which they are procured. pag 


The principal differences obſerved between Re. 


ſing and Bitumens are theſe : the latter are leſs ſo- 
luble in Spirit. of Wine; have a peculiar ſcent, 
which cannot be accurately deſcribed, and of which 
the Tenſe of ſmelling only can judge; and; their 
Acid is ſtronger and more fixed. This laſt proper 

is one of the motives which induce us 15 thi l 


that, beſides the vegetable Acid, originally _— 
bined with the Reſinous or Oily matter now be- 


come a Bitumen, a certain quantity of mineral 
Acid hath, in a courſe of time, been ſuperadded 
to conſtitute this mixt. We ſhall preſently ſee 


that the fact i is e ſo, in the caſc of Bal 
at leaſt, 


| 


: 
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1 Almoſt al Authors, who mention the analyſis of 
1 | Amber, have given different accounts of the Vola- + 
| tility of its Salt, and of the time of the diſtillation, 
when it begins to riſe. Some male it aſcend im- 
mediately after the firſt acid phlegm. Others ſay 
| that it. =_ not begin to appear till after the firit 
= thin Oil; and others again affirm, that it comes over 
[ with the laſt thick Oil. Mr. Bourdelin, Whg hath 
| examined this matter to the bottom, in a Memoir 
=_ on the analyſis of Amber given in to the Academy, 
# very gudiciouſly remarks, that the different reſults, 
which thoſe Chymiſts met with in, analyzing. our 
mixt, aroſe SEN from the different manner Where- 
in cach conducted his fire during the operation. 
It is certain that ſuch a cauſe is capable of produ- | 
+ cine valt differences: for when fire is haſtily applied, 
or made too violent, it not only confounds and 
ddmultuouſly mingles the principles of the body 
x to be analyzed, —4 it even frequently drives up the 
"eo entire ſubſtance itſelf out of the r Ee: re- 
| ceiver, without crap paing. it at This 
really ſo. in the gaſe o f Amber,.and, of almoſt al 
compound n that arg not extremely hxed. 
It ought therefore to be obſerved, as a general 
and important rule in every analyſis, to adminiſter 
the fire exceeding flow] v and cautiouſly, as one 
can never err on that fide; and to increaſe it only 
by ſuch degrees as appear neceſſary for carrying on 
. — diſtillation. By obſerving this method, an ac- 
L analyſis. will be attained: by this means the 
Salt of Amber will riſe before the Oil; whereas, 
if a a degree of heat. ſufficient to raiſe the thin Oil, 
or even the thick Oil, be applied at firſt, the Salt will 
Tr 17. — come over with the one or ths other of 
theſe Oils. 
___Chymiſts: remaineda a Re time pore Wea with 
the nature of this Salt of Amber, and Authors of 


_ She * name agreed as Ie on this . 
N on 


— 
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tile Alkali: others, on the contrary, pretended thar. 


It is very ſurpriſing that ſuch Authors ſhould diſ- 


Acids in this alone, that, being combined with a 
portion of Oil and a ſmall quantity of earth, theſe 
give it a concrete form; which is not a ſolitary caſe 
in Chymiſtry, as is evident from Cream of Tartar. 
With regard to its Volatility, there is nothing in 
that repugnant to the properties of its conſtituent 
principles; Tong the Acid and the Oil predominance 
therein may eaſily be ſuppoſed to communicate 
their. Volatile nature to the. ſmall portion of earth 
with which they are combined. 
" Thoſe Chymiſts, who looked upon the Salt of 
Amber as à Volatile Alkali, either did not examine 
it thoroughly, but contented themſelves with its 
firſt appearance, in which ir reſembles the Volatile 
Salt of animals, or elſe were led into the errour by 
ſome particular circumſtances. We know, for ex- 
ample, that animal as well as vegetable ſubſtances 
are dug out of the earth, The infects, ſometimes 
found incloſed in lumps of Amber, ſufficiently 
prove this. Perhaps they made their experiments 
on ſuch pieces of Amber; or elſe, that which they 
- uſed might be mixed with ſorhe animal ſubſtance 
not very perceptible. In ſuch a caſe it would be 
no wonder if the Volatile Salt. obtained 'ſhould 
ſhew ſome tokens of an Alkali: for the Volatile 
Fer ” = ä 
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Alkali arifing from the animal matter would only 
be mixed, not combined, with the Salt of the Am. 
ber; as the great quantity of Oil, in which both 
theſe Salts are intangled, would hinder them from 
diſſolving each other, and forming ſuch a Neutral 
Salt as would be produced in other circumſtan- 
The acid or alkaline nature of the Salt of Amber 
was not the only point that remained to be diſcuſſed 
on this occaſion. Its acid quality being once clear. 
ly aſcertained, the nature of this Acid was next to 
be determined. This is the object chiefly aimed at 
in Mr. Bourdelin's Memoirs, and his diſcovery 
thereof is unqueſtionably one of the fineſt, and at 
the ſame time one of the moſt difficult, that could 
be attempted with regard to this Bitumen 
It appears plainly from ſeveral experiments, of 
which we have given an account in the courſe of 
this work, that the ſtrongeſt mineral Acids, by 
being combined with any Otly matter, are fo vaſtly 
altered, and ſo 1 0 ditguiſed, that we not only 
are incapable of diſtinguiſhing what they are, byr 
even can hardly avoid decompofing, and partly deſ- 
ttoying them, by thoſe very operations. which ſeem 
the belt adapted to ſeparate them from the Oil in 
which they are inviſcated. Mr. Bourdelin had al! 
theſe difficulties to ſurmount, and inceſſantly met 
with new obſtacles in that troubleſome fatty 
matter, which, like an impenetrable veil, con- 
cealed from his view the Acid whoſe nature he 
wanted to diſcover.. But at laſt, by dint of mani- 
fold experiments, he happily gained his end. Two 
parts of pure Nitre, unadulterated with the leaſt par- 
: le of Sea-ſalt, and one part of Amber,-pulverized 
and mingled together, procured him, by deflagra- 
Which being Iixiviated, and ft to evaporate ſponta- 
neouſly, there formed at the bettom a 
„ | 5 ASTD 
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of a mueilaginobs, pappy, whitiſh matter, atongſt 
which he could dining il cryſtals, that were vety 

_ tranſparent; ay figured, of a cubical form; 
but rather obleng that they repreſented little 
oblong ſquares een exaetiy formed, and e 
half a Une thick, 

As theſe cryſtals perfectly teſbilvles, in thei 

ure; the Neutral Salt produced by a combination 

of the Acid of Sea-ſalt with the Alkaline baſis of 
Nitre ; this was a proof to Mr. Bourdelin that the 
Acid of Amber is of the fame kind, or rather ex- 
actiy the lame, with that of Sea-ſalt. The Nitre 
being alkalizated by means of the phlogiſton of the 
Amber, the Acid of the Bitumen, finding this 
Alkali a proper baſis to fix in, unites with it, and 
by that means is enabled to refift the action of the 
fire, ſo as not to he carried off by ir. 

On the other hand, it is ſeparated from the fat 
matter by which it was maſked before; for by the 
help'of this fat (pe the Nitre 1s alkalizated. The 
Acid, having by this means recoyered all its prop er- 
ties, begins to diſcover them, as hath been 15 il 
the figure it conſtantly gives to the cryſtals of th 
Neutral Salt Which it helps to conſtitute. 

Moreover, this Neuttal Salt hath all the ellen | 
tial properties of Sea-falt. | It hath its taſte; it de- 
crepitates in the ſame manner on live coals; if Oil 
of Vitriol be poured on it, white vapours ariſe,  - 
which have the ſmell of Spirit of Salt, and are 
an actual Spirit of Salt. Laltiy, it makes a White 
precipitate of Mercury diſſolved in Spirit of Nitre, 
and à luna cor ned of Silver Cilſölved in the Ane | 
Spirit; which. aſt proofs would alone be ſufficient 
to eſtabliſt Mr. \Bourdekin's opinion, though we had 
no other. 

it eie to be wiſhed that the ex eriments which 

Mr. Bourdelin” hath made on 8 22 mber were all 
wie on other Bitumens. There is reafon to'thinik 

| | 6 We 2 g „ 
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they would be found to contain either the hits 
or the Vitriolic Acid: for though they do not yield 
a Volatile Salt, as Amber doth, in diſtillation, yet 

the Acids obtained from them are very ſtrong, and 
appear, as we ſaid before, to have a mineral origin. 
Mr. Geoffroy obſerved that Amber being pulveri- 
zed, and infuſed in hot water, parts with its Salt 
in the ſame manner as Benjamin does; which gives 
room to ſuſpect that Amber is to Bitumen: what 
n is to Reſins. | 
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PROCESS: IV. 


7 be analyſis of Bee's-Wax; and fuch Oily Compoint 
. as are analogous to it. 


E L the Wax you intend to analyze, and 
| mix with it as much fine ſand as will make 
it into ſtiff paſte. Put this paſte in little bits into 
a retort, s.. diſtill as uſual, with a graduated fire, 
beginning with a very gentle heat. An acid phle 
om over, and be followed by a liquor which 
at firſt will look like an Oil, but will ſoon congeal 
in the receiver, and have the appearance of a butter 
or greaſe. Continue the diſtillation, increaſing the 
fire by inſenſible degrees, till nothing more will come 
off. Then ſeparate the butter from the acid phlegm 
in the receiver, mix it with freſh ſand, and diſtill it 

ain juſt as you did the Wax before. Some acid 
phlegm will ſtill come off, and an Oil will aſcend, 
Pbich will not fix in the receiver, though it be ſtil 
thick. Continue the diſtillation, with a fire ſo go- 
verned that the drops may ſucceed each other at the 
- [diſtance of fix or ſeven ſeconds of time. Do not 
increaſe it, till you perceive the drops fall mors 


22 Ko! my. and then increaſe 1 it. no more than is neceſ- 


far 


- 
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| fary to make the drops follow each other as aboye. 


directed. When the diſtillation is finiſhed, you will 
find in the receiver the Oil come wholly over, and a 
little acid phlegm. Separate the Oil from this li- 
quor; and, if you deſire to have it more fluid, re- 
diſtill 4 2 e time in the ſame manner. 8 


"OBSERVATIONS. 


Buzs-Wax, like all other oily matters in a con- 
crete form, is an Oil thickened by an Acid. Its de- 
compoſition furniſhes us with a very convincing 
proof of this truth; which, you ſee, is confirmed 
more and more, by every. new analyſis we make of 


ſuch ſubſtances. 


Wax doth not part with all its Acid in the firſt 
diſtillation : and this is the reaſon that it doth not 
then become a fluid oil, but a butter, which hath 
only a degree of ſoftneſs proportioned to the quan- 
oy of Acid ſeparated from it. The ſame thing 

holds with regard to its butter; which loſing, by 


a ſecond diſtillation, a great. part of the remaining 


Acid which cauſed its 3 is by that means 


turned to an Oil. Laſtly, this Oil, from being 


thick, becomes very fluid by a think diſtillation, | 


and 10 follows the general rule of Oils; which 


always become the more fluid the oftener they are 
diſtiſled or rectified. 
What is here ſaid concerning Wax is applicable 
to Reſins alſo; which it further reſembles in its con- 
fiſtence, and its refuſing to diſſolve in water: yet it 
differs from them eſſentially in ſeveral reſpects; and 
for this reaſon we thought proper to treat of it in 
Ne The Fade in h it h from 
eſins are theſe: 
Firſt, it hath no aromatic ſcent, nor Dany”, taſte, 


as Reſins have. 


Secondly, it doth not yield a thin a 97 in 
the firſt „„ as 190 do. 


* * a , : — — 
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Thirdly, its Oil, or its butter, doth not rowW 
ſenſibly 1 thicker with age. Mr. Boerhaave ul, $0 8 
butter of Bee's- Wax br twenty years, in a veſſel 

that was not ſtopt, but only covered with a bit of 
5 0 yet it did not grow hard. An Eſſential 

though kept much cloſer ſhut up, would in 
much Jeſs time have acquired the conliſtence of 3 
Balfam ; and a Balſam, in that time, SOurd have 
become a Reſin- 

Fourthly, Bee” War is not Bible 1 in Spirit of 
Wine whereas jt is the very nature of Refins to 
diſſolve 1 in Fat menſtruum. 

Fifchly, I have obſerved that Spirit of Wine acts 
faintly on the butter of Bee's- Wax; diſſolves that 

4H butter when diſtilled to an Oil; unites more readily 

BM with that Oil when rectified by a third diſtillation; 

N and diſſolves it {till the more readily the oftener it 

: is diſtilled. Reſins, on the contrary, are more ſolu- 
ple in Spirit of Wine than the thin Oils drawn from 

| them; and thoſe Oils acquire the property of reliſt- 

N 32 2 that menſtruum more and more ohMinacely. the 

| oftener they are rectified. 

| | By theſe differences we may judge whether it be | 

| ; proper to confound Bee's- Wax with "UT, or whe- 

ther it ought not rather to be conſidered as an oily 

= compound of a ſingular ſpecies, which deſerves to be 

ranked in a cifferene claſs, or at leaſt 1 in ne other 
diviſion, | 

If we take the moſt curſory view of the 
properties of Effential Oils; and compare them 
With thoſe of Fat Oils, we cannot avoid being 
ſtruck with a reſemblance between the prop rties > 
Eſſential Oils and thoſe of Reſins, as well as with | 
the apparent conformity between the properties 
of 12 at Oils and thoſe of Bee's-Wax: from all 

which we may conclude with good reaſon, in my 

opinion, that the Oil of Bees. Wax is not of the 
" ne hature with chat of POWs The Oil of 10 
nat! 


— 
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hath all the properties of an Eſſential Oil, and is 
juſtly allowed to be an Eſſential Oil rendered thick 
and ponderous by an Acid. The Oil of Bee's- 
Wax, on the contrary, hath all the properties of 
Far Oils; and there is great room to think that this | 
| ſubſtance is really no other than a Fat Oil hardened | - | 
h/ Te es ee: 
Bee's-Wax is not the only oily compound that 
appears to have a Fat Oil for its baſis. Certain 
ſhrubs. in America yield, by decoction, a ſubſtance 
that hath all the properties of Bee's-Wax, differing 
therefrom only in its colour, which is green. The 
Butter of Cacao is alſo a ſubſtance analogous to 
Bee's-Wax, and would be really Wax, if it were 
but as hard; for it contains the ſame principles, but 
in different proportions ;. in ſhort, it is to Bee's» 


Wax what Balſams are to Reſins, 


* 
' 


, SS” 

The Saccharine Juices of Plants analyſed : inſtanced 

| 2-13 CE Ry. „„ 
DVU into a ſtone cucurbite the Honey you in- 
P tend to diſtill; ſet it in a moderate ſand- heat, 
and evaporate the greateſt part of its humidity, till 

you perceive the phlegm begin to be acid. Then 
take out the matter remaining in the cucurbite, put 
it into a retort, leaving a full third thereof empty, 
and diſtill in a reverberatory with degrees of fire. 
An acid, amber- coloured liquor will come over. = 
As the operation advances this liquor will continu- 
ally become deeper coloured and more acid, and at the | 
lame time a little black Oil will aſcend. When the =_ 
diſtillation is over, you will find in the retort a pretty = 
large charred, maſs, which being burnt in the open 
air, and lixiviated, affords a Fixed Alkali. - 


, 
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and by no means ſoluble in water: 
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OBSERVATIONS. 


Ir we conſider nothing but the nature of the prin- 
ciples obtained ffom Honey, we my be induced to 


think that this ſubſtance 1s of the ſame kind with 


- Reſins; for we get from each a Phlegm, an Acid, 


an Oil, and a Coal. Yet there is a very great diffe- 


rence between theſe two ſorts of compounds. Oily 


matters of the reſinous kind are 6 inflammable, 


contrary, is not inflammable in its natural ſtate; 


will not flame till it be half conſumed, or turned 
almoſt to a coal, by the fire; and mixes readily and 


perfectly with water. Now whence can this diffe- 
rence ariſe? Since it is not owing to the nature of 
the principles that conſtitute theſe mixts, it muſt 
neceſſarily be attributed to the proportions in 


Which thoſe principles are united. And indeed, if 


we attend to the quantities obtained' from each by 
analyzing them ſeverally, we ſhall find that, it this 


reſpect, there is a very great difference between 
them. Oily compounds of the nature of Refins, 


which are not ſoluble. in water, yield in diſtilla- 
tion a little phlegm, a quantity of Oil vaſtly ex- 
ceeding that of their Acid, and a very ſmall 
matter of coal, which, when burnt, ſcarce leaves 
any token of a Fixed Alkali. Honey, on the con- 


trary, and all 1 of the ſame nature, give 


out, when analyzed, a great deal of phlegm, 3 
quantity of Acid much fuperiour to that of their 


Oil, and a conſiderable maſs of coal; from which, 
when burnt in the open air and lixiviated, a very 


perceptible Alkali may be obtained. ey 

I the quantity of the principles procured by theſe 
two analyſes be compared together, it will be eaſy 
to dedyce from thence the cauſes of the different 
aro tl the mixts that afforded rhem, 


\ 1h. the large quantity of Oil, of which refinous 


fub- 


oney, on the 


— 
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ſubſtances conſiſt almoſt entirely, we ſee the cauſe of 
their being ſo inflammable, and ſo indiſſoluble in 
water. When ſuch bodies are decompoſed, there 
remains but little coal, and very little Fixed Alkali; 
becauſe their Oil carries off with it almoſt all their 
Acid, leaving a ſcarce perceptible portion thereof 
fixed in the coal. Now we know that this Acid is 
an eſſential requiſite to the formation of an Alkali. 
Honey, on the contrary, and the analogous mixts, 
are ſo unapt to take fire, and mix fo readily with 
water, only becauſe there is very little Oil in there 
compoſition, in compariſon of the Acid, which is 
their predominant principle. For the ſame reaſon- 
they leave, when decompoſed, a greater quant ity 
of coal, which alſo yields much more Fixed Alk 
than we find in the coals of Reſins. Perhaps theſe 
mixts may alſo contain a little more earth. The 
cauſe of this-greater quantity of Fixed Alkali will 
be found in what we delivered above concerning the 
combination and production of that Salt. 

Sugar, Manna, and the Saccharine juices of fruits 
and plants, are of the ſame nature as Honey, yield 
the fame principles, and in the ſame proportions. 
All theſe ſubſtances muſt be confidered as Native 
Soaps; becauſe they conſiſt of an Oil rendered miſ- 
cible with water, by means of a ſaline ſubſtance. 
They differ from the common Artificial Soaps in 
ſeveral reſpects; but chiefly in this, that their ſaline 
part is an Acid, whereas that of common Soap is 
an Alkali. The natural Soaps are not for that rea- 
ſon the leſs perfect: on the contrary, they diſſolve 
in water without deſtroying its tranſparency, and 
without giving it a milky colour; which proves that 
Acids are not leſs proper than Alkalis, or rather 
that they are more proper additaments, for bringing 0 
Oi! into a ſaponaceous ſtate. 

But it muſt be owned that we are not yet able to 
imitate by art the Acid Soaps which are ** 


7 


„% ++ Eunments of le 
and E e by nature, and EA the 


| daterſive quality af theſe is not near ſo ſtrong as that 
of the — nn haue an Alkali for their ſaline 


"Though Hay, and: the other ergeht ſub- 
| ſtances analogous to it, contain much Acid, yet 
they have no taſte of ſourneſs, nor any of the other 
rties of Acids; but on the contrary their taſte 


is ſoſt and ſaccharine: the cauſe of this is that their 


Acid is intimately. mixed and perfectiy combined 
with their Oil, nich nee ſheathes 10 en it. 


* 
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0 Gunny e EN ; eee in Gun Arabic: | 
ST TILL Gum Arabic in a retort, with de- 
leſs 


; 


grees of fire, A limpid, ſcentleſs, and raſte- 

leg will firſt come over; and then a ruſſet- 
coloured acid liquor, a little Volatile Alkali, and. an 
Oil, which will firſt be thin and afterwards came 
thick. In the retort will be left a good deal of 
charred ſubſtance, which being rr 15 and 
will give a Fixed ä 


OBSERVATIONS. whe 


Guns have at Grit fight ſome reſemblance of 
Reſins; which hath occaſioned many. reſinous mats 
ters to be called Gums, though very improperly : ) 
for they are two diſtinct forts of jubſtances, of natures 
abſolutely different from each other. It hath . 
ſhewn that Reſins have ap aromatic odour; that they 

uy indifſohable in water, and ſoluble in Spirit of 
Wine; that they are only an Eſſential Oil grown 
thick. Gums, on the contrary, have no odour, 
are foluble i in water, indiſſoluple in Spirit of Wine, 


1, by being <a as 1 che Pr 
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vertedalmoſt wholly inte a pklegm and an Acid. The 


E portion of Qil contained in them is fa thaw _ 


ly united with their Acid, that it diſſolves per- 
Ay in water, and the ſolution is clear and limpid. 
In this cęſpect Gymsreſemble Honey, and the other 
vegetable juices analogous to it. They are all fluid 


originally that is, when they begin to goae out 


their trees. At chat time they perfectly reſemble 
mueilsges, er rathe e actual mucilages, 
- which grow thick _ me j time by the pom 
ration of a great part of their moiſture: juſt as 
Refins are true Oils, which, loſing their moſt fluid 
parts by evaporation, at laſt become ſolid. Infu- 
Fs or ſlight decoctions of mucilaginous plants, 
when evaporated to dryneſs, become actual C ums. 
Some trees abound both in Oil and in W T 
theſe two ſubſtances often mix and flow from the 
tree blended together. Thus they both grow dry 
and hard together in one maſs, which of courſe is at 
the ſame time both gummy and reſinous: and ac- 
cordingly ſuch mixts are named Gum-Reſins,”” 
But it muſt be obſerved that theſe reſinous and 
gummy parts: ſuffer noalteration by being thus mix- 
ed; but each preſeryes i its properties, as if it were 
alone. The reaſon is that they are not truly united 
together: Gums being indiſſoluble by Oils or by 
Reſins, the parts of each are only entangled among 


thoſe, of the other, by means of their viſco- 


ſity. Hence, if the Gum-Reſin be put into wa- 
ter, the water will diſſolve only the gummy part, 
without touching the reſinous. On the contrary, 
if the ſame Gum-Reſin be put into Spirit of Wine, 
this menſtruum will diſſolve the Reſin, and leave 
the Gum. We ſhall treat more particularly of this 
| difetugian under. the head of Spirit of Wine 
If a Gum · Reſin, inſtead of being only infuſed” 
in water, be triturated with water, it will bethereby 
wy diffuſed Sheough. it: * * reſinous „ich : 


72 


420 „46 Ws 97 be 
which is * divided by the triture, and not diſ. 
ſolved in the water, gives the liquor a milky colour, 
like that of an emulſion. It is indeed an actual 
emulſion; that which is made with kernels being, : 
like this, no other than a divided Oil, diſperſed in 
ſmall particles by triture, and n in 10 50 _ 
wr bc means re . ; 
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2 0 make Wine of Vegetable 1 TY are * 7 ; 
N Cc | Ceplible of Spirituous Fermentation. 


ET a liquor ſuſceptible of, and pe tab the | 

' 4 Spirituous Fermentation be put into a caſk. Set 

wall caſk in a temperately warm cellar, and cover 
the bung-hole with a bit of linen cloth only. In 

more or leſs time, according to the nature of the 


Rquor to be fermented, and to the degree of heat 


in the air, the liquor will begin to ſwell, and be 
rarefied. There will ariſe an inteſtine” motion, at- 
tended with a ſmall hiffing and efferveſcence, throw- 
| ing up bubbles. to the ſurface, -and diſcharging ya- 

; while the groſs, viſcous, and ak parts, 
I eing driven up by the fermenting motion, and 


| 2 hn — by little dn of air to 
ä mem. 
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them, will riſe to the top, and there form a kind of 


ſoft ſpungy cruſt, which will cover the liquor all 5 
over. The fermenting motion ſtill continuing, this 


cruſt will, from time to time, be lifted up and 
cracked by vapours making their eſcape through it; 


but thoſe fiſſures will preſently cloſe again, till, 5 


the fermentation gradually going off, and at laſt en- 
tirely N the cruſt will fall in pieces to the bot- 
tom of the liquor, which will inſenſibly grow clear. 


Then ſtop the caſk cloſe with its bung, and ſet it in 


à cooler place. 


EN OBSERFATIONS i th 
MarrExRs that are ſuſceptible of the Spirituous 


Fermentation are ſeldom ſo perfectly prepared for it 
by nature as they require to be. If we except the 
juices that flow naturally from certain trees, but 
oftener from inciſions made on purpoſe in them, all 
ather ſubſtances require ſome previous preparation. 
Boerhaave, who hath handled this ſubject excel - 
lently well in his Chymiſtry, divides the ſubſtances 


that are fit for Spirituous Fermentation into five - 


claſſes. In the firſt he places all the mealy ſeeds, 

the legumens, and the kernels of almoſt all fruits. 
The ſecond claſs includes the juices of all fruits 
that do not tend to putrefaction. In the third claſs 
ſtand the juices of all the parts of plants which 
tend rather to Acidity than to putrefaction; and 
conſequently thoſe which yield much Volatile Al. 
kali are to be excluded. The fourth claſs compre- 
hends the juices: or ſaps that ſpontaneouſly diſtill 
from ſeveral trees and plants, or flow from them 


when wounded. He forms his fifth and laſt claſs 
of the ſaponaceous,  ſaccharine, and concrete or 


thick juices» of vegetables. Reſinous or purely —_ 
gummy matters are excluded, as not being fermen- 


table. 1H 


a E= EM TIES Hs 
: . Thiele. five claſſes may be reduced to 10 * 
A thmpretiending: all the — and another all the 
Mealy parts, of vegetables rhat-are ſuſceptible of 
fermentation. | The juices want nothing to fit them 
for fermentation, but to be expreſſed out of the 
ſubſtances containing them, and to be warm with 
a ſufficient quantity of Water. If they 
thick, the beſt way is to add ſo much gra as 1 
render the mixed liquor juſt capable of bearing a 
new-laid egg. With reſpect to farinaceous ſub- 
ſtances, as they are almoſt all either oily or mucila- 
ginous, the re a little more management. 
The methor ein malediquors' will furniſn 
us with examples of fuck Sg gr It id thus | 
deſcribed by Mt; Boerhaave. 
In warm weather the n is put into n 
and a conſiderable — of rao or very 
clean river- water, is poured thereon, in which it 
lies till it be well ſoaked and foclied; 77 Wil 
Keen is called the 2 e 
R the grain is by this 8 gre 


own wer 
, it is taken out of the ſteep; and laid on great 
aps in an open place, yet hot too much expoſed 


to the wind. In a very little time thoſe heaps grow 


hot, the grain begins to ſprout, and ſhbot out little 
| buds of ns — roots: . The art of managing 
this operation properly conſiſts in ſeizing the ea 
point of time when the germination ſhould be ſtopt: 
on this in a great meaſure depends the ſucceſs | 
of the buſineſs. For, if the grain be left roo | 


5 in this hot bed, it may begin to rot, Welle cht 


leaves and roots, by grawing too much, may con- 

ſume moſt of che mealy ſubſtance, which, in this 
. caſe, is the only ſubject of / fermentation; and, if 
the germination be checked ben rhe” advan 


tage expected from it will be loft; that is, the 
e matters will not be Kane eee atrenuated. 
IG ny | . 6 


As ſbon therefore as the germination. is, obſ 


to have attained its proper ih ea it muſt be oh h 
85 


with all poſſible expedition. this purpoſe 
grain is carried into an open place expoſed to the 
north wind, where it is ſpread on a boarded floor 

and dried; by which means it is hindered from 
ſprouting any more. It is next made to run flowly 
down through a long tunnel made very hor, which 
at once dries. it thoroughly to the very heart, an 
in ſome meaſure ſcorches it, though very fightly, 
Grain thus prepared is called Mall. 

By this germination, exficcation, and ſlig he tor- 


refaction of the grain, the farinaceous ſubſtance is 


conſiderably attenuated, and its natural viſcoſity de- | 


ſtroyed, Which would otherwiſe hinder the med], 
when boilied in Water, from mixing with it and dil- 
ſolving in it, as it muſt in ſome meaſure do to form 
a liquor fit for Spirituous Fermentation. N 
Mr. Boerhaave takes notice that if grain, which 
hath not been thus prepared, be chewed. in the 
mouth, its meal makes a, paſte. that is not ealily 
attenuated, or entirely el, by the Ed n 
whereas the meal of the ſame grain, after mal IDS. 
mixes immediately and perfectly with the  ſpittle: it 
hath moreover a ſweet he taſte, which com- 
mon grain hath not. 
The grain being thus maked.; is s ground: then bot 
| waited is poured thereon, in which ir is left to infuſe 
for three or four hours. In that time the water 
takes up all the attenuated flour of the Malt; where- 
as it would not diſſolve the farina of grain that had 
not undergone the above deſcribed PIeparations, 
The Wort is then drawn off the grains, and boiled 
to a proper degtee of inſpiſſation; the decoftion is 
fuffercd to ace and afterwards put into i ks to iS: 


fermented, as che proceſs, diredts. 2011 98 Al d 
not. 


. As. Malt-liquor is apt to grow ſour, an 


kay ſo long as Is lorhe 1 Plants are uſüall7 
boiled 


= 
— 


| Practice of. Cuyyioray. Li 


| 


— 
N 0 
> ——__— — 
— — . v V Os 9 us * 


a 
* 


yy 


7 e 
* 
* 
1 
; 


R 
. * 
e 


* 


boiled in the decoction, to make it keep the longer, 


and hinder it from turning ſour ſo ſoon as it other- 
wiſe would. For this purpoſe ſuch plants are choſen 
as have an agreeable bitter taſte z and the preference 
is generally given to Hops. 


. Beſides theſe preparations, - retaring chiefly / to 


Malt-liquors, there are many other things to be 
obſerved relating to Spirituous Fermentation in ge- 


neral, and to all matters ſuſceptible of that fer- 


mentation. For example; all grains and fruits de- 
ſigned for that fermentation muſt be perfectly ripe; 


for otherways they will not ferment without dif- 
ficulty, and will produce little or no inflammable 


Spirit. Such matters as are too auſtere, too acrid, 
or aſtringent, are for the ſame reaſon unfit for Spi- 


rituous Fermentation; as well as thoſe which abound 


In order to make the fermentation ſucceed per- 


fectly, ſo as to produce the beſt Wine that the fer- 


mented liquor is capable of affording, it is neceſſary 


to let it ſtand quiet without ſtirring it, leſt the cruſt 


that forms on its ſurface ſhould be broken to little 


fragments, and mix with the liquor. This cruſt is 


a kind of cover, which hinders the ſpirituous parts 
from exhaling as faſt as they are formed. The free 
acceſs of the air is another condition neceſſary to 


fermentation : and for this reaſon the veſſel that con- 


tains the fermenting liquor muſt not be cloſe ſtop- 
zed; the bung-hole is only to be covered with a 
Nes cloth, to hinder dirt and inſects from fallin 
into it. Nor muſt the bung- hole be too large, 1 
too much of the ſpirituous parts ſnould eſcape and 


* 


be loſt. 


Laſtly, a juſt degree of warmth is one of the 
conditions moſt neceſſary for fermentation: for in 


very cold weather there is no fermentation at all; 


and too much heat precipitates it in ſuch a manner 


that 
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| 3 'the whole liquor becomes turbid, and many 
a, fermenting and fermented particles are diſpated. 
f, notwithſtanding the exacteſt obſeryance of every 
particular requiſite to excite a ſucceſsful fermenta- 
tion, the liquor cannot, without difficulty, be 
brought to efferveſce, which ſcarce ever happens 


but to Malt - liquor, it may be accelerated by mix- 


ing therewith ſome matter that is very ſuſceptible of 


feine en, or ee Such matters 


are called Ferments, The cruſt, or Ye N, that forms 
on the furface of fermenting liquors is a moſt effica- 
cious ferment, and on that account very much uſed. 
It ſometimes happens that there is Occaſion to 
check the fermentation excited in the liquor, before 
it ceaſes of itſelf. To effect this, fuch means mũuſt be 
uſedd as are directly oppoſite to thoſe mentioned above 
for promoting fermentation, Te end is obtained © 
by mixing with the liq nor à quantity of Alkali, 
ſufficient to abſorb the Acid nine therein: hut 
this method. is ſeldom made uſe of, becauſe it ſpoils 
the liquor: which after being thus treated, is inca- 
pable of any ſpiritugus fermentation, but on the 
| contrary will certainly. putrefy. 


Spirituous fetmentation may alſo be ſtopped . ST 


mixing with the liquor a great quantity of ſome 
mineral Acid. But this likewiſe alters its nature; 
becauſe theſe Acids, being fixed, always remain con- 

founded therewith, and never ſeparate from it. 


The beſt method yet found out for checking this 


; fermentation, . without 1 injury to the fermenting li- 
quor, is to impregnate it with the fumes of burning 
ſulphur. Theſe fumes are known to be acid, and 
it is that quality in them which fuſpends the fer- 
mentation. But at the ſame time this Acid is ex- 
tremely volatile: ſo that it ſeparates ſpontaneouſly 
from the liquor, after ſome time, and leaves it in- A 
condition to continue Its fermentation, 
You, II. | 
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For this reaſon when a Wine is deſired that ſhatl 
be but half fermented, and ſhall partly retainthe ſweet 
taſte it had in the ſtate of Mut, (the proper name 
for the unfermented juice of the grape) it is put 
into caſks in which Sulphur hath been previouſly 
- . burnt, and the vapours thereof confined, by ſtop- 
ping the bung-hole. Theſe are called Matched 
Mines. If the ſame operation be performed on 
M./uſt, its fermentation will be abſolutely prevented: 
it will retain all its ſaccharine taſte, and is then called 
Stum. As the ſulphureous Acid evaporates ſpon- 
taneouſly, in no long ſpace, it is neceſſary to fu- 
migate matched wines or ſtums from time to time, 
when they are intended to be kept long without fer. 
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7 draw an Ardent Spirit from ſubſtances that haus 
+. undergone the Spirituous Fermentation. The analyjs 


of Wine. a ** ä 
' "JILL a large copper cucurbite half full of 
> 8 Wine. Fit on its head and refrigeratory; 
Lute on a receiver with wet bladder, and diſtill 
_ _ "with a gentle fire; yet ſo that the drops which fall 
from the noſe of the Alembic may ſucceed one 
another pretty quick, and form a ſort of ſmall con- 
tinued ſtream. Go on thus till you perceive that 
the liquor which comes over ceaſes to be inflamma- 
ble; and then deſiſt, You will find in the receiver 
' a Clear liquor, ſomewhat inclining to an amber- 
colour, of a pleaſant quick ſmell, and which being 
throw into the fire inſtantly flames. The quantity 
thereof will be nearly a. fourth part of the Wine 
you put into the alembic; and this is what is called 
Brandy; that is, the Ardent Spirit of Wine loaded 

wich much phlegm. e a” ap a 
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In order to rectify it, and reduce it to Spirit of 


Wine, put it into a long · necked matraſs, capable 
of holding double the quantity. Fit a head to the 


matraſs, and lute on a receiver: place your matraſs 
over a pot half-full of water; ſet this pot over a 
| moderate fire; and with this vapour=bath diftill 


your Spirit, which will riſc pure. Continue this 
degree of heat till nothing more will. come over, 
You will find in the receiver a very clear colourleſs 
Spirit: of Wine, of a quick but agreeable ſmell, 
which will catch fire at once by 12 bare contadt rot | 
my flaming ſubſtance. Es SIO. 


OBSERVATIONS. 


It hath been ſhewn that Honey, and the vegetable 
Juices analogous to it, ſuch as Muſt; and the juices. - 
of all ſaccharine fruits and plants, yield by diſtilla- 
tion no other principles than phlegm, an Acid. 
and a ſmall quantity of Oil. The analyſis of Wine, 
and of all ſubſtances that have undergone the ſpi- 
ritubus fermentation, ſhews us that this fermentation 
produces, and in ſome ſenſe creates, in thoſe mixts, 


a principle that did not exiſt in them before; I mean 
the Ardent Spirit, which is an inflammable liquer 


that is miſcible with water. This liquor reſults 


from a cloſer combination of the Acid and the Oil, 


which are attenuated and united together by fermen- 


tation. To this Oil, which is one of its conſtituent. 


parts, its inflammability i is owing ;' and the Acid im- 


parts to this Oil the property of mixing with water, 


more perfectly and more intimately. than when it 
makes a part of any other compound. Nay, there 
is, in the very compoſition of an Ardent Spirit, 2 
certain quantity of water which is neceſſary to it 


which is one of its eſſential parts, and without which 
it would not have the properties that characteriſe 1 it. 
We ſhall preſently have occaſion to ſee, that, when 


Wie of Wine | is dephlegmated to à certain pitch, 
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we cannot deprive it of any more of its der 


parts, without decompoſing a quantity of the Spirit, 


. ortioned to the quantity of water drawn from it. 


Ardent Spirits are more volatile than any uf che 


inciples of the mixt from which they are produced; 


nd e more volatile than the phlegm, the 
Acid, or. the Oil thereof, though they wholly con- 


= of a7 This cannot be attributed to any 
peculiar diſpoſition of theſe Prineiples, 
ms. les: md? in à ſingular manner the 


* motion, and thereby rendered more * | 


ceptible of expanſion and rarefaction. ce 


The great volatility of the Ardent irit pwcbres 5 


us an eaſy method of ſeparating it from the other 
principles 'of Wine, and of dephlegmating it. For 

this purpoſe i it need only be diſtilled with ſuch a gen- 
tle heat as is juſt capable of * the Spirit, but too 


- weak to produce the ſame effect on the other mat- 


ters from which you deſire to free it. For this rea- 
ſon the more ſlowly, and with the leſs heat, y. 

diſtill your Wine, the ſtronger and more diritübus 
will your Brandy be. The ſame is to be ſaid of the 
ſecond” diftillation, by which Brandy is changed into 


Spirit of Wine, or, in other words, dephlegmated. 
The Spirit of Wine thus drawn from it will be ſo 


much the better, the more exactly you ovlerve the 
8 here propoſed. 1 

If Spirit of Wine be treated in the one nber 
a8 Brandy, that is, if it be rectified by diſtillation 


with the ſame precautions, it will be thereby de- 


phlegmated as much as poſſible; and then it is cal- 
ed Alkohol, By this rectification it is not only 


freed from its redundant phlegm, but alſo from 


ſome particles of Acid and of Gil, which, though 


much leſs volatile than itſelf, yet aſcend with it in 
the firſt diſtillation: nor is it pollbl wholly t. to avoid 
5 this n | 05 . 
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ot, with the Spirit. 


dity; or that whic 
fires it at laſt. 
But Mr. Boerhaav 


7 


There are ſeveral ways of proving wh 
Spirit of Wine be as highly rectified as it poſſibly 
can be, that is, whether or no it contain any more 
phlegm than is preciſely neceflary to conſtitute it 
Spirit of Wine; and many Chymiſts have judged 
that worthy of the title which burns away entirely, 
without leaving behind it the leaſt, token of humi- 
h, being burnt on gun- powder, 


| juſtly obſeryes that neither of 
theſe is a ſufficient proof; becauſe, though there 
ſhould be a ſmall quantity of unneceſſary phlegm. in 
Spirit of Wine, yet it may very well be evaporated 
and diſſipated by the deflagration in either way. 
He therefore propoſes another proof, which is 
much more to be depended on; that is, by mix- 
ing and ſhaking with the Spirit of Wine a ſmall _ 
quantity of a. very dry pulverized Alkali. If this 
Salt, when thus agitated, and even warmed, with 
Spirit of Wine, continue as dry as it was at 
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Mr. Boerhaave propoſes to dephlegmate Spirit of 
Wine more eaſily, and more accurately, by diſtil- 
lng it from decrepitated Sea- ſalt mixed, while very 
| This muſt certainly be a 
very good method; becauſe decrepitated Sea- ſalt 
powerfully attracts moiſture, and conſequently is 
very apt to imbibe and retain that which is in the 
Ardent Spirit: and Spirit of Wine doth not diſſolve 
Sea- ſalt; ſo that there is no reaſon to fear its 
in the leaſt contaminated therewith. | 
All fermented liquors do not yield near a 
quantity of Ardent Spirit; becauſe they do not all, 
before fermentation, equally contain the principles 
neceſlary to produce an Ardent Spirit, in the 
advantageous proportion or diſpoſition. 


being 
n equal 


ether or no 


a-lign that the Spirit is perfectly dephleg- 
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Mr. Boerhaave tried in this manner ſome Spirit 
of Wine that had fired gun- powder, and found it 
to contain ſo much phlegm that it egen his 
Salt very perceptibly: nay, one ſingle drop of wa- 
ter, being mixed with a conſiderable quantity of 
Spirit of Wine, which before left the Alkali per- 
Fectly dry, diſcovered itſelf in this way by the moi- 
ſture it communicated to the very ſame Salt. 
Spirit of Wine may alſo be contaminated with 
= ſome heterogeneous ſubſtances; ſuch as acid, alka- 
5 line, or _ matters. | Theſe are to be diſcovered | 
by very eaſy experiments proper to each: for an 
acid or alkalious Spirit of Wine being mixed with 
BY Fpyrup of violets will give it a red or a green colour, 
=: :-- Scoring to the nature of the ſaline matter contained 
E Init; and, if it be combined with an Oil, that will 
ſhew itſelf. by the white milky colour wich a drop 
of it will give to water. 
"bn Beſides the Ardent Spirit, Wine contains an 
| Kod united with a portion of earth and of Oil, 
| which give the Acid a concrete form. This ſubſtance 
* - generally ſeparates ſpontaneouſly from the Wine, 
= - and adheres, in the form of a ſtrong cruſt, to the 
= ſides of the caſk. It is called Tartar, and is, pro- 
bl perly ſpeaking, the Eſſential Salt of Wine. We 
1 Hhall exhibir the analyſis of Tartar, and treat of it 
= more at length, in a Chapter apart. 
| Wine · lees conſiſt of the groſſeſt parts of the fer- 
mented liquor; which being uncapable of remain- 
ing diſſolved, ſink to the bottom, and form a ſedi- 
ment, which contains alſo ſome Tartar and a little 
Ardent Spirit. 
The reſidue left in the cucurbite, after the Spirit 
is drawn off, is a ſort of Extract of Wine. This 
liquor hath an exceeding rough, or rather acid taſte. 
When diſtilled it yields an acl phlegm, which comes 
more and more acid as the diſtillation advances, 
a a fetid W Oil. From the caput 
| * 


PrAcTICE of CHyYMISTRY. 231 
mortuum, when burnt, a conſiderable W of a 
Fixed Alkali may be extracted. 


From all this it follows that Wine'conſiſts of an | 


Ardent Spirit, and a Tartarous Acid, diffuſed 
through a great quantity of water, together with 
ſome oily and earthy parts. 

Malt· liquor contains much leſs Tartar chan Wine; 
but, inſtead thereof, it is impregnated with a mu- 
cilaginous matter, which becomes very perceptible 
when any body is ſmeared with it and dried; for 
then it makes a kind of Varniſh. This mucilaginous 
matter, which is not ſufficiently attenuated, eſpecially 
when the Malt-liquor is new, makes it very apt to 
ſwell up and riſe over the helm with rapidity, in 


ttßhe diſtillation of an Ardent Spirit from it: for 


which reaſon it is neceſſary to proceed more cautiouſ- 
ly, and more ſlowly, in diſtilling a * from chis 
liquor than from Wine. . 


PROCESS I. . 


To ETC Spirit of Wine by the means of Fixed 
Alkalis. Spirit of Wine analyzed. 


NTO a glaſs cucurbite pour the Spirit of Wine 
vou intend to dephlegmate, and add to it about 
a third part of its weight of Fixed Alkali, new 
calcined, perfectly dry, heated, and pulverized. 
Shake the veſſel, that the two matters may be mix- 
ed and blended together. The Salt will gradually. 
grow moiſt, and, if the Spirit of Wine be very 
aqueous, melt into a liquor, that will always ly at 
the bottom of the veſſel, without uniting wich the 
Spirit of Wine which will ſwim at top. | 
' When you perceive that the Alkali attrats no 15 
new moiſture, and that no more of it melts, decant 
| your Ty of Wine from the * beneath it, 
. aud 
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and add to your Spirit freſh Salt thoroughly dried 
as before. This Salt alſowill imbibe a little moiſture, 
but it will not grow liquid, becauſe the Alkali, 
with which it was mixed before, hath left too little 


firſt, and continue to mix and ſhake it in the ſame: 
manner with freſh: Salt, till you obſerve that the 
Salt remains as dry after as it was before mixing it 

with the Spirit of Wine. Then diſtill your Spirit 
in a ſmall alembic with a gentle heat, and you will 
have it as much dephlegmated as it can be. 


;  _OBSERPATIONS. 
Next to the Mineral Acids, Fixed Alkalis per- 
fe&ly calcined are the ſubſtances which have the 
_ greateſt affinity with water, and therefore it is no 
wonder they are ſo very fit to dephlegmate Spirit of 
Wine, and to free it from all its redundant humidity. 
Indeed Spirit of Wine cannot be perfectly dephleg- 


mated without their aſſiſtance : for when diſtillation 


alone is made uſe of for that purpoſe, it is impoſſi- 
ble to prevent ſome phlegm from riſing with the 
Spirit of Wine, whatever precautions we take to 
avoid it. Hence it comes to paſs that Spirit of 
Wine, though ever ſo highly rectified by diſtillation, 
always imparts a little moiſture to an Alkali, when 
mixed with it in order to prove its goodneſs. .. _ 
But, while the Alkali attracts the ſuper-abundant 
_ phlegm of the Spirit of Wine, it produces in that 
liquor, and undergoes itſelf, remarkable changes. 
Spirit of Wine, when ſo highly dephlegmated by 
an Alkali that, being kept in digeſtion therewith, it 
leaves the Salt perfectly dry, hath a red colour, an 
__ _ odour ſomewhat different from that which is peculiar 
to it when perfectly pure, a. taſte in which that of 
the Fixed Alkali may be diſtinguiſhed; and it makes 
| a ſlight efferveſcence with Acids; which manifeſtly | 


Ll 
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roves that ĩt is united with a Portion of the Alkali 


i Employed to rectify it. 
Mr. Boerhaave thinks, with great probability, 


= this portion of the Alkali unites with the. Spirit 


a Wine, muchin the ſame manner as with Oils, viz, 
that it forms with the Spirit a kind of liquid Soap. 


He obſerves that this alkalizated S ii cleans 64 


fingers; and that things wetted with it do not dry 


ſo ſpeedily as thoſe wetted with pure Spirit of _ 5 


This alkalizated Spunit 1 is alſo called Tinfure ef Sal 
of Tartar. 


In 1 7 els Alkaline Pars, great care is Ml 
to be taken that the Spirit of Wine you uſe be as 


highly rectified as poſſible : for, as long as it com- 


municates any phlegm to the Alkali, it doth not 
" al uire from the Salt mixed with it either the red 


_ colour, or the other properties which ſhew it to 


have diſſolved part thereof. It is alſo a rule to 


throw the Alkali exceeding hot into the Spirit of 
Wine, which being heated before hand boils on the 


addition of the hot Salt. In order to render the 


Tincture ſtill ſtronger, they are left to digeſt toge- 
ther for ſome time ; after which, if part of the Spi- 
rit of Wine be drawn off by diſtillatiori, the re- 


Ur will have a redder colour and a more * 5 


The Spirit drawn off by diſtillation is 1 co- 
lourleſs, and doth not give the ſame tokens of an 
Alkaline quality as the Tincture; and for that re- 
ſon, as the deſign of the preſent proceſs is only ta 
dephlegmate and rectify Spirit of Wine by means 


of a Fixed Alkali, we have directed it to be diſtil- 
led as ſoon as all its phlegm is abſorbed by the Salt. 
However, Spirit of Wine rectified in this man- 


ner muſt not be conſidered as abſolutely pure; fora a | 


imalldegree of an Alkaline quality is ſtill perceptible 
in it: but that doth not hinder its being employed 


with n in ſeyeral Chymical * where 


the 
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the property chiefly required in'S irit of Wine i is | 
that it be perfectly dephlegmated. $ | 
In order to free Spirit of Wine from the ſmall | 
ortion of Alkali remaining in it after diſtillation, 
uk Boerhaave propoſes to mix with it a few drops 
of the Vitriolic Acid, before the laſt diſtillation. 
But there is great reaſon to apprehend an oppoſite 
inconvenience from this practice: that is, inſtead | 
of an Alkaline character, we may give the Spirit 
an Acid taint. Indeed this cannot be avoided, but 
by mixing with the Spirit of Wine exactly as much 
Acid, as ſuffices to ſaturate the Alkali contained in 
it, and no more; which 1 is a point very difficult to 
hit. 
Van Helwont tells us that having diſtilled Spirit 
of Wine from Salt of Tartar perfectly caleined, 
half of it came over pure water; and Mr. Boer- 
haave, to whom this appeared very ſurpriſing, reſolved 
to repeat Van Helmont's experiment, in order to 
fatisfy himſelf of the truth, and ſee with his own 
eyes what would be-the reſult. With this view he 
made a tincture of Salt of Tartar in the manner 
above deſcribed, as ſtrong and as fully im pregnated 
as he poſſibly could. He ſet it in Foot the with 
the Alkali for ſeveral den and afterwards let it 
ſtand four years without touching it. He then 
ured the whole into a cucurbite, and drew off the 
i of Wine from the Salt by diſtillation. The 
* of Wine, which was before very red, be- 
came clear on being diſtilled, having left its colour 
in the Salt which remained at the bottom of the 
cucurbite. This Spirit he returned upon the Salt, 
and difſtilled as before. He obſerved, that, in this 
ſecond diſtillation, the Spirit of Wine roſe with a' 


little more difficulty, and that the remaining Salt 


was of a more ſaturated colour, 'and become of 2 
dark red: In this manner he cohobated and diftilled 
75 Spirit twenty times,. with the lame Salt. "tn 

en 
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then found that the Spirit of Wine had acquired 4 
cauſtic, fiery taſte, and that the ſaline maſs in the 
bottom of the cucurbite was grown black. This 
faline reſidue he diſtilled with a ſtronger fire, and 
obtained from it a liquor, which was water, and 
„„ % / oats my 
Though Mr. Boerhaave ſeems, by this tedious 
labour, to have made Van Helmont's experiment 
ſucceed, at leaſt in part, yet that famous and accu- 
rate Philoſopher did not flatter himſelf with the no- 
tion of having ſolved the problem. He firſt ob- 
ſerves that he was far from getting the quantity of 
water which Van Helmont ſays he obtained, viz. 
half the weight of the Spirit of Wine. Secondly, 
he could ſcarce think that the quantity he did ob- 
tain actually came from the Spirit of Wine. The 
thing appeared to him fo ſingular, and ſo hard to 
be accounted for, that he inclined to believe the 
water was quite extraneous both to his Spirit of 
Wine and to his Salt, and that it came from the 
air, which could not but be admitted in the frequent 
cohobations of the Spirit of Wine with the Alkali. 
When Mr. Boerhaave undertook this long labo- 
rlous courſe of operations, he had it alſo in his view 
to try whether he could not, by the ſame means, 
ſolve another problem famed among the Chymiſts, 
namely the Volatilization of the Salt of Tartar. He 
| acquaints us that in this alſo he failed; which may 
eaſily be believed: but, in my opinion, he was 
more ſucceſsful, with regard to the firſt point, than 
he himfelf imagined; for I think the water he ob- 
tained came immediately from the Spirit of Wine. 
We ſhall eaſily be convinced of this, if we care- 
fully conſider all the circumſtances attending his 
JJJJJͤͥ 5 eee 
It hath been ſhewn that Spirit of Wine conſiſts 
of an Oil, of an Acid, and of water, with which the 
Oil is intimately mixed hy means of the Acid A — 5 
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Spi 0 rfectly de ephleg: 
1 may be deprived of a ok e 
uantity of water, w Eq is ſu 2 uous and unneceſ- 
ry to ĩts compoſition; and that it ſuffers no change 
thereby, except that it becomes lighter, ſtronger, 
more inflammable, in ſhort; more Spirit of Wine: 
but that, when it is once freed of this ſuper- abun- 
dant phlegm, it would be in vain to attempt ſepa- 
rating a greater quantity of water from it. All the 
water then left in it is eſſential to its compoſition, 
and neceſſary to give it its properties; for without 
that, it would, not be Spirit of Wine, but only an 
Oil loaded with an Acid. 5 
This being laid down, the water which cannot be 
ſeparated from Spirit of Wine while it continues 
Spirit of Wine, muſt become ſenſible when it is 
4 - ras. And this actually comes to paſs: for 
if you rob Spirit of Wine of one of its principles, 
its Oil, for inſtance, and for that purpoſe burn it 
under a glaſs bell, as you do Sulphur, you will by 
this means. collect a great quantity of water, even 
though ou make uſe of the. moſt highly rectified 
Spirit of Wine; which proves that this water was 
one of the eſſential parts that conſtituted the Spirit. 
If, inſtead of depriving this mixt of its. oily 
principle, you ſeparate from it one of its other prin- 
ciples, ſuch as its Acid, it is plain that it will in 
like manner be decompoſed, and that then the Oil 
and the water, which were combined together only 
by means of that Acid, will ſeparate from one an- 
other, and appear each in its natural form. Now | 
this is exactly the caſe in Van Helmont's experi- 
ment, as re eated by Boerhaave. The Fixed Alkali, 
on which the Spirit 4 Wine is cohobated, hath 2 
greater affinity 2 5 the Acid of this mixt than with 
its phlegm or its Oil. It therefore unites with part 
of that Acid; by which means a proportional quan- 


tity of its Ol and water muſt 0 ſeparate. A 2 
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each other, and of courſe a portion of the Spirit of 
Wine will be decompoſed. Accordingly Boerhaave 
obſerved, that, in dephleg mating Spirit of Wine by 
4 Fixed Alkali, a portion of Oil is always ſeparated 
fram it, and that che Alkali employed in this ope- 
ration is impregnated with an Acid, ſo that, when 
ir Kath been ſeveral times uſed- for this purpoſe, it 
is almoſt changed: into a Neutral Salt, and hath ac- 
quired the properties of the Foliated Salt of Sn - 
That on which Spirit of Wine hath been cohobated 
reat number of times muſt conſequently be im- 
gnated with a great quantity of Acid; and, as 
the Acid carries with it à great deal of water, it is 
not ſurpriſing that When the Alkali, thus imp eg 
nated with Acid and phlegm, is expoſed to a 
fire, the phlegm ſhould be ſeparated from 1 it; ſeeing. 
the union between them is but weak. | | 
Thus it appears that the water obtained by Nr. + 0 
Boerhaave, in his experiment came immediately from 
the Spirit of Wine, agreeably to Van Helmont's 
notion; whoſe moſt Mes en followers have clearly 
explained: his ſentiments on this ſupject, telling us, 
as their authors poſitive aſſertion, that, in his ex- 
1e periment, the pureſt Spirit of Wine depoſites one 
** 'of its principles in the Salt of Tartar ; that ano- 
te ther of them is turned into water, and ſo ſepa- 'q 
*'rated from that Spirit, and from the principle 
bc attracted by the Salt of Tartar; that conſequent 
< Spirit of Wine certainly confiſts of theſe twWWũ1w 
4. Principles, which may be ſeparated from each _ | 
"ve other; and that the principle which unites with | 
„ the Alkali of the Tartar changes that Salt into N 
* medicament, or Balſam, of admirable virtue 
< in” curing wounds, known By" the title of or 
*"'Samech of Parucelſus. © | 
It may here be aſked why Boerhaave obtained „ { 
A a ſmall quantity of water in his experiment, ſeeing | 
Van Helmont . that it * to 0 equal to 
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| half. the weight of the Spirit of Wine. The moſt 
natural anſwer to this queſtion is, that, as Van Hel- 
mont did not publiſh all the circumſtances of his. 
experiment, there is reaſon to think Boerhaave did 
not go about it in the ſame manner as Van Hel- 

mont did. eee e ee + 8 

In my opinion he would have ſucceeded perfectly, 
and have obtained from his Spirit of Wine the whole 

quantity of water he deſired, if, inſtead of coho- 


' hating it always on the ſame Alkali, he had taken 


freſh Alkali every time; had drawn a tincture from 
it; had diſtilled his Spirit of Wine from this Salt; 
and, after collecting all the parcels of Alkali re- 
maining after thoſe diſtillations, he had expoſed them 
to a ſtrong fire, in order to ſeparate all the moiſture 
contained in them. Perhaps alſo ſuch a great num- 
ber of cohobations and diſtillations would not have 
been neceſſary to decompoſe the Spirit of Wine to- 
tally. by this method; eſpecially if he had employ- 
ed a greater quantity of Alkali in each operation. 
For it is evident that a Fixed Alkali, by being im- 
pregnated with a certain quantity of the Acid and 
water of the Spirit of Wine, loſes thereby a great 
deal of its ſtrength and activity, and at laſt becomes 


. incapable of ab orbing any more; ſo that, when it 


is entirely ſaturated, it is no more able to act upon 
Spirit of Wine, ſo as to decompoſe it, than ſo much 
| Vitriolated Tartar; or common Sand. Hence you 
ſee that there are ſtill many beautiful experiments to 
be made on this ſubject, and that we may hope by'a 
regular courſe of them to obtain a perfect ſolution ef 
 Van-Helmont's problem... 
In the following proceſſes we ſhall treat of another 
method of decompoſing Spirit of Wine, which 


cConſiſts in depriving it of its eſſential water, or aque- 


ous principle, by the means of highly concentrated 
PVP ER Mg + 
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CHAP. * 


Sein rr or e COMBINED WITH DIFFERENP | 
„ SUBSTANCES. | 


"PROCESS J. 


9 0 8 Spirit of Wine with the Vitrioli Arid. 
This combination decompounded. Rabel's Vater. 
 LEther. Sweet 0 of Vuriol. 3 5 e 
Mineral Tiqaer. | 


'NTO an En Ih FW retort put two pounds 
of Spirit of Wine perfectly dephlegmated, and 

ur on it at once two pounds of highly concen- 
trated Oil of Vitriol: ſhake the retort gently ſeve- 
ral times, in order to mix the two liquors. This 
will produce an ebullition, and conſiderable heat ; 
vapours will aſcend, with a pretty loud hiſſing hoiſe, 
which will diffuſe a very aromatic ſmell, and the 
mixture will be of a deeper or lighter red colour, 
according as the Spirit of Wine was more or leſs 
oily. © Set the retort on a ſand- bath, made nearly 
as hot as the liquor; lute on a tubulated ballon, and 
diſtill the mixture witha fire ſtrong enough tokeep the 
liquor always boiling: a very aromatic Spirit of Wine 
will firſt come over into the ballon, after which the 
Ether will riſe. When about five or ſix ounces of 
it are come off, you will ſee in the upper con- 
cavity of the retort a vaſt number of little points in 
a veined form, which will appear fixed, and which 
are nevertheleſs ſo many hire e drops of Ether, roll- 
ing over one e another, and trickling an into the 
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 - receiver; Theſe little points continue to appear and 
i ſueceed each other to the end ef the Speratien. 
Keep up the ſame degree of fire, till upon opening 
the little hole in the ballon you perceive that the va- 
pours, which inſtantiy fill the receiver, have the 
ſuffocating ſmell of Volatile Spirit of; Sulphur “. 
Then unlute the ballon, pour the liquor it con- 
tieins into a cryſtal bottle, and ſtop it eloſe: there 
mill be about eighteen ounces. af it. Lute an your 
receiver again, and continue the diſtillation with a 
greater degree of fire. There vill come over an 
Ez aqueous, acid liquor, ſmelling ſtrong of a ſulphu- 
* .  zeous ſpirit, which e e It will be 
| * accompanied with undulating vapours; which being 
cCcondenſed will form an oil, moſt commonly yellow, 
bone part of which will float on the ſurface of the 
liquor, and another will ink to the bottom 
Towards the end of the diſtillation of this aq 
Hquor, and of the yellow Oil of Which it is the 
the retort and grown black, will begin to riſe in 
froth. Then, ſuppreſs your fire at once: ſtop the 
diſtillation, and change your receiver once more. 
When the veſſels are grown pretty cool, finiſh your 


2 ; 


_ diftillation with a lamp-heat, kept up for twelve or 


Kren days, which in all that time will raiſe bur a 


1 ae 
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| *'® Theſe white vapours do not 


© wh not appear when the yeſſels are 
perfectly cloſe. Mr. Hellot, to Whom we owe the remark, 
having performed this operation in a eryſtal retort procured from 
Landn, the neck of which had been rubbed with emery in the 


mouth of its receiver, ſo that theſe two veſſels fitted each other 


exactly, faw the æthereal Hquor diſtill pretty faſt, but without 

- white vapours. He then fotos the receiver, by turning it 4 
little upon the neck of the retopt, ſo that the external air mi 

1 . in; whereupon the Wüite vapoutrs appeared immediately. 

When the receiver was cloſe. fitted on again, the vapours dil- 

- ©, appeared, He repeated the cas: five times from half 

haur to half hour, and theſe vapours as often appeared and diſap- 
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retort, in which you will find a black, ſolid maſs? 
like a Bitumen. It will have an acid taſte, ariſing 
from a remainder of che Acid ee bing | 
with Oil. 0 

This artificial Bieumen may be freed from its. 
redundant Acid, by waſhing it in ſeveral waters. 
Then put it into a glaſs retort, and diſtill it with a 
ſtrong reverberated fire. You will obtain a rediſn 
Oil that will ſwim on water, much like the Oil ob- 
tained by diſtilling the natural Bitumens. This 
Oil alſo will be accompanied with an aqueous acid 
liquor. In the, retort will be left a charred matter, 
which, being put into an ignited crucible in the 
fire, burns for ſome time, and, when well calcined, 
leaves a white earth. 

The liquors that riſe firſt | in this diſtillation, and 
which we directed to be kept by themſelves, are a 
mixture conſiſting 1. of a highly dephlegmated Spirit 
of Wine, of a moſt fragrant ſmell; 2. of Æther, 
which the Spirit of Wine where with it is united ren- 

ders miſcible with water; 3. of a portion of Oil, 
which commonly riſes with the ther, towards the 
end of the operation; 4. and ſometimes: of a little 
Sulphureous Acid, if the receiver be not changed 
ſoon enough. _ 

In order to ſeparate the Ether from theſe other 
ſubſtances, put the whole into an Engliſn retort, 
with a little Oil of Tartar per deliquium to abſorb 
the Sulphureous Acid, and diſtill very ſlowly in a 
ſand · bath heated by a lamp, till near half the liquor 
de come over. Then ceaſe diſtilling; put the li- 
quor in the receiver into a phial with ſome water, 
and ſhake it; you will ſee it riſe with rapidity to 
the upper part of the phial, and float on the Lay 4 
face of the water: this is the Ather. 8 


"OBSERVATIONS. 


Ta operation is only a decompoſition of Spirit 
of Wine by means of Oil of Vitriol. In the 
| 1 II. 5 . preceding 
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8 3 we ſaw that this Spirit, which con· | 
fiſts of three eſſentiab principles, viz; an Oil, an 
Acid, and Water, cannot be deprived of one of them 
without being at the ſame time decompoſed; thetwo 
others that remain having, by ſuch ſeparation, Ioſt che 
bond of intimate union and connection that was be- 
tween them. We ſaw. alto that Spirit of Wine, 
when mixed and digeſted with a very cauſtic Fixed 
Alkali, and ſeveral times diſtilled from it, depoſites 
its Acid in that Salt: and hence it comes that the 
Oil and the Water, being deprived of the principle 
which was the bond of their union, ſeparate from 
each other, and appear in their natural forms. 
In the preſent experiment the Vitriolic Acid de- 
compoſes the Spirit of Wine in a different manner. 
We know that this Acid acts powerfully on Oils; 
and that, when it is highly concentrated, as the 
operation requires it. ſhould be, ir ſeizes and attracts 
with ſurpriſing force the moiſture of all bodies that 
touch it. 8 that, when it 18 mixed with Spirit 
of Wine, it acts at the ſame time both on the a- 
queous and on the oily principle of that mixt. The 
rapidity and activity, wherewith it ruſhes ; into union 
wich theſe ſubſtances, produce the heat, the ebulli- 
tion, and the hiſſing noiſe, which we obſerve during 
the firſt moments after their mixture. e 
Ihe. red colour, which the two liquors confound- 
ed together acquire after ſome time, is owing to 
the combination of the acid with the oily part: for 
it is known that Oils as colourleſs as Spirit of Wine, 
. fuch as the Eſſential Oil of Turpentine, become of 
a browniſh red when diſſolved by a concentrated 
Acid: and Kunckel obſerved, that, the more Oil 
khere is in Spirit of Wine mixed with Oil of Vi- 
triol, the deeper is the red colour it acquires on 
being ſo mixed. He even gives this experiment as 
the certain means of diſcovering whether Spirit 
| of Wine be more or leſs oily; and he adds, that Spi- 
rit of W which hath op part of its Oil 475 yg 
| rectific 


3 
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ectified with Lime, acquires leſs redneſs than "wy 


other by being mixed with Oil of Vitriol. 


When the mixture hath acquired this colbus,! and 
before it undergoes diſtillation, it appears like a ho- 
mogeneous liquor. There is as yet no decompoſi- 
tion; or at leaſt none that is perceptible; and the 
Vitriolic Acid is united at the ſame time with the 


Oil, the Acid, and the Water of the Spirit of Wine; 


that is, with the whole Spirit of Wine in ſubſtance. 


This mixture, when made with three parts of Spirit 


of Wine to one of Oil of Vitriol, is an aſtringent 


effected by the diſtillation.” 
firſt portion of the liquor that riſes before the reſt, 


hath the ſmell and all the properties of Spirit of Wine. 


remedy much uſed in hemorrhages, and known by. 5 


the name of Rabel Water. 


The actual decompoſition Fu the Spitit of Wine is 
he firſt liquor, or the 


It is indeed part of the Spirit of Wine employed 
as an jent in the mixture; but, being ab- 


ſtracted from a highly concentrated Oil of Vitriol, 
which, of all known ſubſtances, attracts moiſture 
with che greateſt power, it is perfectly freed of all 
its unneceſſary phlegm, and retains no more than 
what is a conſtituent —5 thereof, as one of its prin- 


ciples, without which it would not be Spirit of Wine. 
The liquor that ſucceeds this firſt Spirit of Wine 
is of a different nature. It may be conſidered as an 


Ether: for, though it be not a pure ther, it con- 


rains the whole of it: from this liquor only can it 
be obtained; it is no other than an Ather mixed 
with ſome of the Spirit of Wine that comes over 
firſt, and a little of the acid liquor Which 


comes afterward. Now the production of Ether 


is the effect of a beginning decompoſition of the 


Spirit of Wine: it is Spirit of Wine degenerated, 


— 


3 Spirit of Wine too highly de- 
phlegmat 
"NE a nd firs een 


that is, ralph of Wine whieh hath 
Ln K that phlegm 
e which 
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which as a neceſſaty principle made it Spirit of Wine: 
it is a liquor ſtill compoſed of oily parts mixed 
with aqueous parts, and on that account muſt; re- 
tain a reſemblance of Spirit of Wine but ſuch that 
its oily parts, not being diſſolved and diffuſedamong 
a ſufficient number of aqueous particles, are brought 
nearer to each other than they ſhould be to con- 
ſtitute perfect Spirit of Wine; on which account 
it is not now miſcible with water, but is as much 
nearer to the nature of Oil, as it is removed from the 
nature of Spirit of Wine: : it is a liquor, in ſhort, 
which, being neither Spirit of Wine nor pure Oil, 
yet poſſeſſes ſome properties in common with both, 
andd is conſequently to * ae in the middle de., 5 
tween them. 
This enrich the nature of cham which 
I imagine was never before giyen by any other, is 
the ſame that we propoſed in our Elements of the 
Theory of Chymiſtrpas Srhight aß 5 conſulted, all 
___thascoccalions : 21s 
| An objection againſt this 1 7 55 mays: Perbaps, 
1 be drawn from an experiment well known in Chy- 
A miſtry. It may be ſaid, that, if ZEther were no- 
thing but depraved Spirit of Wine, which ceaſes 
[- to be miſcible with water, becauſe the loſs it hath 
| ſuſtained of a portion of the water neceſſary. to its 
cCounſtitution hath diſordered the proportion which 
ougnt to ſubſiſt between its aqueous and oily parts, 


* from which proportion it derives that property, it 
= would be very eaſy to change Spirit of Wine into 
| Ether by a method quite contrary to the uſual one; 
via. by mixing Spirit of Wine with a ſufficient 
quantity of ſuperfluous. Oil: for it ſeems to be a 
matter of indifference whether the proportion, be- 
tween the aqueous and the oily parts of Spirit of 
Wine, be changed by leſſening the quantity of the 
former, as in the common operation for Æther, or by 


5 increaſing the nn of * INTE as is here Ne 
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poſed; and we can, by the laſt method, put theſe 


two: principles together in what proportion we 
| pleaſe. Now it is certain that, whatever quantity 


of Oil be diſſolved in Spirit of Wine, it will ſtill 

remain miſcible with water; and that, if Spirit of 
Wine thus replete with Oil be mixed with water, 
it will unite therewith as uſual, and N the Oil 


which it had diſſolved. 


This objection, 1 ſenvingty a very ſpecious 


one, will be removed with the utmoſt eaſe, if ve 


reflect but ever ſo little on ſome of the principles 


already laid down. We ſaid, and we gave ſome 
inſtances of it, that certain ſubſtances may be unit- 


ed together in ſundry different manners; ſo that 


from theſe combinations, though made in the ſame 
proportions, there ſhall reſult. compounds of very 


diſſimilar properties. The combination we are now 
conſidering is another evidence of this truth. It is 
allowed that the proportion between the oily and 
the aqueous parts may be exactly the ſame in Ether 


and in Spirit of Wine replete with Oil; but it muſt 


alſo be owned that the manner in Which the Oil is 


combined in theſe two caſes is very different. 


That Oil, which at firſt is a conſtituting part of 
the Spirit of Wine, and afterwards becomes a part 


of the" Æther, is united with the other principles of 


thoſe mixts, that is, with their Acid and their Water, 
by the means of fermentation; whereby it is much 


more attenuated, and much more cloſely combined, 
than that with which Spirit of Wine is impreg-” 
nated” by diſſolution only. And accordingly” this” 
adventitious Oil is ſo ſlightly connected with 


Spirit of Wine, that it is eafily- ſeparable from it 
by barely diſtilling it, or even mixing it with wa- 
ter: Whereas that which makes a part of Spirit 
of Wine, as one of its conſtituent principles, is 
united there with in ſuch a manner as not to be ſe- 


nga Roms it by either of theſe methods, nor in- 
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| deed without employing the moſt vigorous and 
powerful agents for that purpoſe. So that the chief 
differences between Æther and Otly Spirit of Wine 
muſt be aſcribed to the different manner in which 
the Oil is combined in theſe two mixts: and, if a 
ſufficient quantity of ſuperfluous Oil could be unit- 
ed with Spirit of Wine, in ſuch a manner that, 
without being foapy, it ſhould not be ſeparable there- 
from by the affüſion of water, I make no doubt 
but ſuch a Spirit of Wine would be perfectly like 
Ether, ſo far as not to be miſcible with water. 
But let us return to our diſtillation, and trace the 
decompoſition of Spirit of Wine by the Vitriolic 
Acid. We have ſhewn that the Acid begins with 
attracting part of the Water which conſtitutes the 
Spirit of Wine, by which means it changes the na- 
ture of this compound, deſtroys its miſcibility wich 
water, and brings it as much nearer to the nature 
of an Oil as it Kb removes it from the nature 
J c THGS 7200 
According to the theory laid down it is evi- 
dent, that, if the Acid continue to act in the ſame 
manner on Spirit of Wine thus depraved and 
become ther; that is, if it continue to draw from 
it the ſmall remaining quantity of the aqueous prin- 
cCiple, to Which it owes rhe properties it ſtill retains 


in common with Spirit of Wine, this muſt produce 
a total decompoſition thereof; ſo that the oily parts, 
being no longer diſſolved and divided by the aque- 
-ous parts, will be collected together, unite, and 
appear under their natural form, with all their pro- 
3 this is exactly the caſe. The Vitrio- 
lic Acid riſes in the diſtillation after the ther; 
but conſiderably changed, becauſe it is loaded with 
the ſcattered remains of the decompoſed Spirit of 
Wine. It is in a manner ſuffocated by the Water 
| it hath attracted from the Spirit; which is the rea- - A 
ſon why it appears'in the form of a very e 4 
5 : | 33 „ "1 
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acid liquor. It carries up along with it the Oil 
which it hath ſeparated from that Water : this is the 
Oil we took-notice of in the proceſs; and it is con- 
ſequently that very Oily principle which actually 
conſtituted the Spirit of Wine. Laſtly, by acting 


on this Oil alſo, i it takes up a portion phlogiſton, | 


which renders it ſulphureous. 


What remains in the retort is alfo a portion . 


* Oil, that was contained in the Spirit of Wine, 
now combined with ſome of the Acid; which is 


the reaſon why it is black: and thick. It is a com- 


pound much reſembling a Bitumen, and when ana- 
lyzed yields the ſame principles we obtain from na- 
tive Bitumens, or from an Eſſential Oil thickened 
and half. burnt by its combination with concen- 
trated: Oil of Vitriol. 

As to the Acid of the Spirit of Wine, ſome or 


it remains combined with the Ether: but there is 
great reaſon to think, that, when the Vitriolic Acid 


robs the Spirit of Wine of its aqueous part, it takes 
up at the ſame time moſt of its Acid, which being 
itlelf very aqueous, may be conſidered as pure wa- 

ter with reſpect to the concentrated Oil A Vitriol, 

by which it 18 attracted, and with which it is con- 

founded. 

Ihe properties "which care derbe Ather agree 
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iy well with what we have ſaid of its nature, | 


and of the manner in which it is produced. It is 
one of the lighteſt liquors we know; it evaporates 


ſo ſuddenly, that, if a little of it be dropt on tbe 


palm of your hand, you will ſcarce perceive the 
part it touches to be wet by it; it is more volatile 
than Spirit of Wine; which is not at all ſurpriſing, 


ſeeing it differs therefrom only by containing leſs 5 


| . which i is the heavieſt principle i in Spirit of 
. NEE. 45, 4 | 
Ether is more ae than Spirit of Wine; 
for, if any. flame. be brought OL. near it, it imme- 
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diately catches fire: The reaſon of this is, a che 
dily parts of which it conſiſts are not onlyſas much 


attenuated, and as ſubtile, of thoſe of Spirit of 

Wine, but alſo in a greater proportion with re 

to its aqueous parts. To the ſame cauſe: muſt: be 
attributed the facility with eres it diſſolves f 

oily matters whatever. 
ther burns without ſmoak, 5 as Spirit of Wine 


does, and without leaving any coal or-earthy- mat. 


ter behind; becauſe the inflammable or oily parts 
contained in it are, in this reſpect, Nane —_ 
thoſe of Spirit of Wine 


The properties of not being miſcible 3 with: water, 


«1 of taking up Gold diſſolved in Agua Regis, it 


poſſeſſes :in common with Eſſential Oils; but the 
latter property it poſſeſſes in a much more ſenſible 
degree than any Oil: for Eſſential Oils ſuſtain the 


- Gold they thus take up but a little while; whereas 


the ther never lets it fall. It ſeems 815 ancient 
Chymiſts were unacquainted with the Ether; or at 
leaſt, if they did know it; they made a myſtery of 


it; according to cuſtom, and ſpoke of it only in 
enigmatical terms. Amongſt the moderns Frobe- 


nius, a German Chymiſt, ſeems to have been the 


"firſt WhO brought i it to perfection. Godfre Hank- 
Witz, alſo a German, but ſettled in England, 


made mention of it much about the ſame time 
in the Philoſophical Tranſactions. According to 
the latter, Mr. Boyle and Sir Iſaac Newton both 


knew the preparation of Ether, for which they had 
each a different proceſs. But none of theſe Chy- 
miſts ever publiſhed an exact. and circumſtantial ac- 


count of a method by which this liquor might be 
prepared: ſo that Meſs. Duhamel, Groſſe, and 
Hellot, who have ſince made ſeveral experiments for 
rhat purpoſe, and have diſcovered, and communi- 
cated to the public, eaſy and certain methods of 
. ara g * had no N in their A 
| ut 
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but from their on ſxill and ſagacity; Which gives 

them a juſt title to the honour of the invention. 
Mr. Beaumèẽ alſo, a very ingenious Artiſt in Paris, 
 who+hath: beſtowed a great deal of pains on this 
ſubject, lately communicated to the Academy a 
Memoir, which, among ſeveral very important ob- 
ſervations, contains the commodious and expe-. 


ditious proceſs above: inſerted. As there are ma- 


ny experiments in Mr. Hellot's Memoir, agreeing 


perfectly well with what hath been ſaid concerning 


the decompoſition of Spirit of Wine by the 
Vitriolic Acid, we think it will be proper to take 


notice 15 abend here, and to Examine them deni, | 


at leaſt: 


The quantity,! the lens mb the weight of the : 
Oil, which riſes in the diſtillation at the ſame time 
with the aqueous acid liquor, are various, accord- 


to the different proportions of Spirit of Wine 
and Oil of Vitriol that are mixed together. Mr. 
Hellot obſerved that by increaſing the quantity of 
the Vitriolic Acid he obtained more of this Oil, 
and leſs of the Ardent Spirit containing the Æther. 
The reaſon is this: the more Oil of Vitriol you put 
in the mixture, che more Spirit of Wine muſt be 


totally decompoſed, and conſequently. the more of 


this Oil will be Ser which, as we have ſhewn, 
is one of the principles EE from the atopy 
eee of Wine 4 an 
This Oil is alſo lighter or . in pr 
tion to the uantity of Oil of Vitriol pour 
the Spirit of Wine. That which ariſes uk 
mixing ſix, Gd, four, or even three parts of 


Spirit of Wine with one part of concentrated Oil 


of Vitriol, always floats on the water, and con- 
„ tinues ee That which aſcends from two 


“parts of Spirit of Wine is yellow, and moſt 


: 4 mmi ae wh oy that, which is 
_ ut 11 "Of | & 115003 Pro- 
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2 e from equal parts of theſe two liquors 
is greeniſh, and conſtantly falls to the bottom. 
"Ms Hellot remarks, on this occaſion, that part 
af the Acid, by the intervention of which this Oil 
is ſeparated, unites there with; and, to the greater 
or ſmaller quantity of the Acid thus combined with 
the Oil, he imputes its being more or leſs ponder- 
aus : which is the more probable, as the heavieſt 
Oil is always obtained from a mixture in which the 
Acid ibears the greateſt | wy, ia z and vice verſa. 
Perhaps the different ſpecific gravity of Effential 
Oils is wholly owing 2 nen or ſmaller ee 
Uty.of Acid they contain. | 
Mr. Hoffman hath made ſeveral Fan on 
this Oil, whichevidently prove that it contains much 
Acid. He ſays, that, if it be kept for ſome time 
In g bottle, it grows red, and loſes its tranſparency; 


5 * its-agreeable. aromatic taſte becomes acid and 


corroſive; and that if you hold it over the fire in a 
ſilver ſpoon, it corrodes it, and leaves a black ſpot 
on it; and that it alio corrodes Mercury, when 
heated therewith in a matraſs. To this Mr. Pott 
adds that ĩt makes a vere perceptible efferveſcence 
with Fixed Alkalis; and that being rectified by 
thoſe ſalts it loſes all en 2 AHA obſerved wy | 
Mr. Hoffman. | 
Mr. Hellot .olraind, A; till more e bie 
quantity of this Oil, by adding three or four ounces 
of a Fat Oil to the mixture of Spirit of Wine with 
the Vitriolic Acid. Now, as the Oil we are ſpeak- 
ing of hath the propreties of Eſſential Oils, and is 


ſioluble in Spirit of Wine, Mr. Hellot obſerves that 


Oil of Vitriol by uniting! with Fat Oils converts 
them into Eſſential Oils: which agrees very well 
with our opinion concerning the cauſe; of the ſolu- 
bility of Oils in Spirit of Wine; which, in the 
; Memoir already ret rred to on other occaſions, we 


Fs al- 
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| attsibute to an Acid ſuperficially and ee united 
with Oils. 

The Oil which thus riſes, in diſtilling Spirit of 

Wine mixed with the Vitriolic Acid, is known by 

the name of the Sweet Spirit of Vitrigl. This name 


is very improper, becauſe it may ſuggeſt a notion 
that this Oil derives its origin from the Vitriolic 


Acid, as ſome Chymiſts have erroneouſly thought; 


whereas it comes enitrely from the Spirit of Wine, 
as we have ſhewn. If any reaſon can be aſſigned 
for keeping up the name, it muſt be becaule of 
the conſiderable quantity of the Vitriolic Acid that 
remains in the combination, and is dalci d by its 
union with the Spirit of Wine. 
This Oil is an ingredient in Hoffman's famous 
Anodyne Mineral Liquor. That liquor is thought to 
be nothing but this very Oil diflolved, and com- 
bined with the two liquors that riſe firſt in the diſtil- 
lation, and immediately before the ſulphureous acid 
phlegm. It diſſolves very eaſily and __— in 
thoſe ſpirituous menſtruum: ſo. that, if you in- 
tend to have it by itſelf, and to prevent its recom- 
bining with the liquors that come off before, (which 
ſhould be prevented, becauſe it hinders the ſepara» 
tion of the Ather,) you muſt take great care to 
change the receiver as ſoon as the acid phlegm 
which it riſes, begins to appear. . 
We have ſeen that, by the methods which Mr. 
Hellot hath pointed out, this Sweet Oil of We 
may be increaſed, both in weight and quantity. 
that ingenious Chymilt's Memoir we alſo find Fog: : 
methods of preventing it from riſing in the diftil- 
lation. They conſiſt wholly in the addition of ſome 
Abſorbent bodies, which, he tells us, divert the 
action of the Vitriolic Acid, at leaſt in ſome mea- 
ſure, from the inflammable part of the Spirit of 
Win One ag theſe methods 1 is as follows. 


66 Put 
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<«. Put into Spirit of Wine as much ſoft an 
ce it can diſſolve: filter it, and pour on it ſome os 
the heavieſt and moſt concentrated Oil of Vitriol: 
„ ſhake the mixture. The Soap will be instant, 
. e e and its Oil will float on the ſur- 
e face; becauſe the Vitriolic Acid robs it of the 
e Alkali, which renders it miſeible wich Spirit of 
Wine. Diſtill it, and you will obtain but a very 
< little of Rabel's Water; which moreover will 
<« have the diſagreeable ſmell of a moſt rancid Oil; 
„ There will eee aſcend a great quantity ”Y 
Spirit of Wine having the ſame ſmell; then an 
„ aqueous, acid, and ſulphureous liquor but not 
. yellow Oil. Mean time there forms 
* bituminous fungus, of ſome conſiſtence, riſin 
above the Oil of the Soap which Pe. on the - 
« reſt of the liquid.” 
| Moſt of the Vitriolic Acid having bed abſorbed 
by the Alkali of the Soap, in this experiment, as 
Mr. Hellot obſerves, it is not ſurpriſing that it 
ſbould not act upon the Spirit of Wine with ſo much 
efficacy as to decompoſe it, and ſeparate its Oil. 
For the ſame reaſon but a little of Rabel's Water 
comes over, and almoſt all the Spirit of Wine riſes 
without undergoing any ſenfible- alteration. T he 
diſagrecable ſmell of thoſe liquors comes from the 
Oil of the Soap, which, being naturally heavy, re. 
mains behind in the retort, ide it e rancid 
and js partly burnt. e ee 
The laſt experiment in Mr. Hellot' 8 Memoir, off 
which we ſhall take notice, is a peculiar proceſs for 
bes 5 Ether; by means whereof, with the 
elp of an earthy medium, it is eaſy to diſtill the 
vinous acid Spirit containing the Ether, without 
any ſenſible change of ſmell from the beginning to 
the end of the operation; without its being den 
ceeded by an acid ſulphureous liquor, oil, black 
ſcum, reſin, or bitumen; and wirhout the neceſſity 
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of taking any great care about the management of 


the fire, as the liquor may always be kept boiling 
in the retort, and diſtilled to dryneſs without any 
danger. This medium is common potter's earth. 


Mr. Hellot puts ſix ounces thereof, well dried and 
pulverized, into a large retort, with one pound of 
Spirit of Wine and eight ounces of Oil of Vitriol. 


Theſe he digeſts together three or four days. The 
mixture acquires no ſenſible colour. He ſets the 
retort in a ſand- bath, and continues the diſtillation 
to dryneſs with a moderate charcoal fire. Except- 
ing a few drops that riſe firſt, and which are pure 


Spirit of Wine, all the reſt of the liquor that diſtills 
hath conſtantly the ſmell of Ether; which is even 


ſome what more penetrating than that of the vinous 


acid Spirit obtained without the 1 intervention of this 


earthy medium. 
We have ſhewn that the rgdudtion of the ts. 


real liquor is owing to a ſemi-decompoſition of the 
Spirit of Wine effected by the Vitriolic Acid during 
the diſtillation; that this Acid continuing to a& _ 
produces a toral decompoſition, or perfect ſeparation _ 
of the Oil and Phlegm of the Spirit of Wine from 


each other; and that the Vitriolic Acid, uniting 


with theſe two principles, forms the fulphureous ; 
phlegm, the fluid oil, and the bituminous matter, 
all frequently mentioned above. Why then, in this 
experiment of Mr. Hellot's, do we obtain only : "i 
Spirit. of Wine replete with Ether, while none 3 
the other productions appear? The reaſon is a very 
natural one, and very clear: it is this; the potters 
clay containing an earth of that kind which we called 
Abſorbent, becauſe it poſſeſſes the property of uniting 
with Acids, that earth j Joins with the Vitriolic Acid 
in the mixture, reduces it to a Neutral Salt, and 
thereby prevents its continuing to act upon che Spi- 
rit of Wines a as is er ro _—_ _ CO" 
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Mr. Hellot fays on this occaſion that part of 
* the Vitriolic Acid turning its a&ion on this folu- 
« ble earth or boſe, which it finds in the potter's 
*-clay, ceaſes to act on the inflammable principle 
„% of the Spirit of Wine; that, conſequently; as 
there is not an immediate and continuous combi- 
nation of theſe two ſubſtanees, neither a reſin nor 
e 4 bitumen can reſult therefrom. This is fo true 
„ that a great part of the Oil of Vitriol may be 
* afterwards recovered from the potter's clay as | 
< colourleſs as when it was firft ufed.”” oy 
Mr. Hellot makes uſe of the following method 
for procuring the Ether from the acid vinous Spi- 
rit obtained by this diſtillation. You muſt, ſays 
« he, put all this liquor into a glaſs body, made 
c of one piece with its head; pour upon it, through 
<« the hole in the upper part of the head, twice or 
« thrice as much well-water, the hardeft to the 
< taſte, and the moſt impregnated with gypſum, 
e that can be got. Very pure water, he 9 5 
« produces much leſs Ether. 
f the vinous acid Spirit have ſuch a ſulphure- 
us ſmell, as to occaſion a ſuſpicion that it con- 
tains alittle too much of a Volatile Vitriolic Acid, 
you muſt add to the water two or three drams of . 
Salt of potaſh to abſorb that Acid; and then diſ- 
nne oo root 
While any true Ether remains in the mixture, 
e you will fee it aſcend ke a white pillar iffinng 
& from the midſt of the liquor, and conlifting of an 
& infinite numberof air bubbles inexpreſſibly fmall. 
Nothing ſeems to condenſe in the cavity of the 
head, Which always remains clear, and without 
* any viſible humidity. The gutts which light on 
the ſides of the receiver, inſtead of forming a 
„ net-work thereon, as Spirit of Wine doth when it 
js a little aqueous, ſpread to the breadth of two 
inches or more, when they conſiſt of true 1 75 
| | "WW As f 
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« As ſoon as you perceivethis track begin to grow 
* conſiderably narrower, the ſire muſt be put out: 
« for what riſes afterwards will be mixed with water, 
and communicate that fault to che Ather already 
collected in the receiver.. 1 
Then pour this æthercal liquor into a long bot- 
« tle, and add to it an equal quantity of well- water. 
Shake the bottle; the liquor 1 milky, 
4 and the true Æther will inſtantly ſeparate, float 
“upon the water, and mix no more with it. Se- 
« parate it then by a fiphon, and keep it in a _= 

* bene n ene with a N ne; "3+ * 1 Ho 
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9 7 Wi Tn combined with Spirit of Nitre. Sweet 
Spirit of Nitre. 8 


1520 e retort of cryſtal. glaſs alu 


4 


ſome highly rectified Spirit of Wine; endl by 
means of à glaſs funnel with a long pipe, ler fal 
into your Spirit of Wine a few drops of the 5 
ing Spirit af Nitre. There will ariſe in the retort 
an efferveſcence attended with heat, red vapours, 
and a hiſſing noiſe like that of a live coal quenched 
in water. Shake the veſſel a little, that the liquors 
may mix thoroughly, and that the heat may be e- 
qually communicated to the whole. Then add 
Spirit of Nitre, but in a very ſmall quantity, and | 
with the ſame precautions as before. Continue thus 
adding Spirit of Nitre, by little and little at a time, 
till you have put into the retort a quantity equal 
to a third part of your Spirit of Wine. Let this 
mixture ſtand quiet, in a cool place, for ten or 
twelve hours; then ſet it to digeſt in a very gentle 
warmth for eight or ten days, an ak * Joes ona 
receiver to the retort... | _ 
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During this time a ſmall quantity of liquor will | 


come over into the receiver, which muſt be poured 


back into the retort. Then diſtill with a ſome what 


ſtronger degree of heat, but ſtill very gently, till 
nothing be left in the retort but a thick matter. In 
the receiver you will find a ſpirituous liquor, of a 
quick grateful ſmell, which will excite a very ſmart 


ſenſation on the tongue, but without any corroſive 
acrimony. This is T he Sweet Spirit of Mitre. 


, - <: 
By this operation Spirit of Nitre is combined 


with Spirit of Wine; theſe two liquors being united 
with each other, much in the ſame manner as the 


Vitriolic Acid is with Spirit of Wine in Rabel's 


Water. ro | 


The proportion of the liquors which form this 5 
combination is not abſolutely determined, and the 


| ſeveral Authors who have written on the ſubject 


differ much about it. Some require equal parts of 


the ingredients : Others again from two as far as ten 
parts of Spirit of Wine to one of Spirit of Nitre. 


This, depends on the degree to which the Spirit of 
Nitre made uſe of is concentrated, and on the 


greater or leſs acidity which your dulcified Spirit of £ 


Nitre is intended to have. 


The Diſpenſatory of the College of Paris orders 


one part of Spirit of Nitre diſtilled from dried clay, 


that is, of Spirit which doth not ſmoke, to be mix- 


ed with two parts of rectified Spirit of Wine, and 
the whole to ſtand in digeſtion for a month, with- 
out diftilling. the mixture at all. This is a very 


good method: becauſe the long digeſtion ſupplies 
the place of diſtillation, and the Env of Nitre, 


not being highly concentrated, doth not greatly 
alter the Spirit of Wine; beſides that many incon- 
yeniences, to be preſently taken notice of, are by 
this means avoided, TY porn ages OY 
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But as our deſign i is not to deſcribe ſuch Chymical : 
preparations only as are commonly uſed in medi- 
cine, our plan requiring us to treat particularly 
of thoſe which may give any light into the funda- 
mental properties of bodies, the proceſs here ſet 
down appeared the fitteſt for our purpoſe; be- 

cauſe the action Which Spirit of Nitre exerts upon 
Spirit of Wine is therein e and more e 7 
tile," 

One of the firſt particulatitics, attending the” / 
mixture of thoſe two liquors, is the great efferveſ- 
cence, accompanied with violent heat, abundance” 
of fumes, and loud hiſſing, which ariſes as ſoon as 
the Spirit of Nitre and the Spirit of Wine come in- 
to contact with each other. There is great reaſon 
to think that theſe phenomena are produced only 
by the rapidity and vigour with which the Nitrous 
Acid ruſhes into union with the inflammable part of. 
the Spirit of Wine. We obſerved,” in treating of 
the Ether, that phenomena of the ſame kind ap- 
pear at the inſtant when the Vitriolic Acid unites 
with Spirit of Wine: but on that occaſion, how 
highly ſoever the Vitriolic Acid be concentra- 
ted, all theſe effects are in a leſs degree than thoſe 
| produced in the preſent experiment; becauſe” the 

Nitrous Acid, though weaker than che Vitriolic, 

generally acts much more vigorouſly and yiolently 
on the bodies wick e ir r Thaw 45 other 8 
ſort of Acid. Na r 

Concerning Ade mixtures of Acids with Spirir 
of Wine Mr. Pott obſerves; that it is not a matter 
of indifference whether you pour the Spirit of Wine 
upon the Acid, or the Acid on the Spirit of Wine; 
bur that every thing paſſes much more quietly,” 
ven the Acid is poured to the Spirit of Wine, 
than when the contrary is done: and he gives the 
true reaſon thereof; to wit, that when the Acid is 
poured on the Spirit of Wine it finds in rhat liquor 
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= a great quantity of water, with which it immedi 
ately unites; that this weakens it, and hinders it. 
from acting on the inflammable part with ſo much 
Y impetuoſity as it otherwiſe would; and therefore he 
aaa vpiſes that ſuch mixtures be always made in this 
* manner. But it is evident that this advantage is 
ue only by mixing the Acid with the Spirit of 
Vine very gradually, and drop by drop, as directed 
in the proceſs after Mr. Pott. For, if the two li- 
quors were to be mixed together ſuddenly, and all 
at once, it is certain that the Acid would not meet 
with a ſingle drop of phlegm more or leſs in that 
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way than in the other. 


-. Therefore the chief, and, in ſome meaſure, the 
only precaution neceſſary to be taken, in the making 
of ſuch mixtures, to prevent the 5 
cence and other inconveniences that may attend it, 
ſuch as exploſion, and the burſting of the veſſels, 
is to pour but a very ſmall quantity of one liquor 
into the other at a time, and to add no more till the 
\.*- - efferveſcence, and even the heat, produced by the 
flirſt portion, be entirely ceaſed. With theſe precau-. 
tions you may proceed either way, and be always 
. hat your. veſſels will not burſt; becauſe it is 
in your power to add ſuch a ſmall quantity of 
| liquor at a time, as ſhall ſcarce produce a ſenſible. 
efferveſcence. We own, however, that Mr. Pott's 
obſervation is a very guſt. one. There is even an ad. 
vantage in pouring the Acid to the Spirit of Wine, 
as he directs; which is, that the misture is a little 
ſooner made, and without any danger. 
We have ſhewn that the Vitriolic Acid becomes a- 
queous and ſulphureous by mixing Spirit of Wine 
With it: the Nitrous Acid is changed by this mixture | 
in a manner no leſs. remarkable. Mr. Pott obſerves, | 
that when Spirit of Nitre is dulcificd, that is, when it | 
s perfectly combined with Spirit of Wine, it loſes l 
X the diſagreeable odour peculiar to it, eee 4 
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mnnother that is quick and fragrant; it doth not af- 
terwards emit any red fumes; it riſes with a leſs 
degree of heat then when pure; it acts with leſs. 
vigour on Fixed Alkalis and Abſerbent earths. 
Laſtly, we ſhall here relate an experiment made by 
that Chymiſt, which ſeems to prove that the Ni- 
trous Acid loſes its moſt characteriſtic properties, 
and entirely changes its nature, by being combined 
with Spirit of Wine. e 
Mr. Pott examined the thick liquor left in the 
retort, when the dulcified Spirit of Nitre 1s diſtilled 
off. By analyzing it he obtained an acid liquor, 
of a yellow colour, and of ſomewhat empyreu- - 
matic ſmell. This Acid was followed by ſome 
drops of a red empyreumatic Oil; and there re- 
mained, at the bottom of the diſtilling veſſel, a 
black, ſhining, charred matter, like that which 
remains after the firſt rectification of a fetid Oil. 
The Oil extracted from this reſidue is a portion 
of that which helped to conſtitute the Spirit of 
Wine; being ſeparated therefrom by the Nitrous 
Acid, in the ſame manner as that treated of in the 
| preceding procels, and called Sweet Oil of Vitriol, 
is ſeparated by the Vitriolic Acid. But as the Ni- 
trous Acid, which is weaker than the Vitriolic, 
doth not ſo effectually decompoſe the Spirit of 
Wine, the Oil, obtained in the preſent experiment, 
is in ſmaller quantity, than that procured in the 
diſtillation of a mixture of the Vitriolic Acid with 
SOR nn ea” 3 EI ec, 
As to the Acid which Mr. Pott drew off in his 
experiment, there is great reaſon to think it a part 
of that which was an ingredient in the mixture; 
namely, of the Nitrous Acid. And yet Mr. Pott 
having ſaturated with a Fixed Alkali one part of 
the reſiduum, which he had a mind to examine be- 
fore the Acid was ſeparated from it by diſtillation, 
and expecting this matter to contain a regenerated 
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Nitre, is e it on a live eoal; but was ſurpriſed 
to ſee it burn without the leaſt ſign of detonation; 
and thence concluded that the Nitrous Acid had 
changed irs nature. This experiment, he thinks, 
may furniſh hints for the tranſmutation of Acids; 

and he is of opinion that the Nitrous Acid loſes 
its virtue of detonating, in the preſent caſe, only 
becauſe its inflammable part, to which it owes its 


diſtinguiſhing properties, hath deſerted it, and 


Joined with that of the Spirit of Wine. 
Indeed if the Acid obtained by Mr. Port; 
which being reduced to a Neutral Salt doth not dec 
tonate, derives its origin from the Nitrous Acid 
that-was combined with the Spirit of Wine, there 
is no doubt of its being depraved in a peculiar 
manner, and having entirely changed its nature. 
But may we not ſuppoſe it to have another origin? 


May it not be the Acid of the Spirit of Wine itſelf, 


reſulting: from the e NET e of vera mixt in 
the diſtillation? 92 0 
Mr. Navier, hom we e PICPY in our Ele- 
ments of the Theory, extracted a very ſingular oily 
liquor from the mixture of Spirit of Wine and 


Spirit of Nitre, without diſtillation, and even with- 


out the help of fire. He put equal parts of the 
two liquors, by meaſure, not by weight, into a 
bottle, which he {topped cloſe with a good cork, 
faſtened down with pack- thread. Nine days after- 
wards be found abaut a ſixth part of the mixture 


ſeparated from, and floating on, the reſt of the 


dAiquor. This was a very fine æthereal Oil, very 


Aimpid, and almoſt as colourleſs as water. 


In another experiment Mr. Navier ſubſtituted 4 


Solution of Iron in the. Nitrous Acid for pure Spirit 


of Nitre; and with this ſolution he mixed an equal 
weight of Spirit of Wine. From the mixture, af- 
ter a fermentation which appeared i in it, he obtain- 
d by the fame method an æthereal Qil, like . 
4 < 15 
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bis Former experiment;  ekcept. that the latter, 


which was at firſt as colourleſs as the other, acquir- 


ed a redneſs in the ſpace of about three weeks. He 


conjectures, 'with probability, that this colour pro- 
ceeded from ſome particles of Iron which were unit- 


ed with it, and which gradually exhaled. 


If a few drops of Oil of Tartar per deliguium be 


poured on this Oil, as ſoon as it is ſeparated, there 
appears at firſt no ſenſible change therein: but after 


ſome time needle-like cryſtals ſhoot in it, which 


are a true regenerated Nitre; and if the bottle be 
then unſtopped, the liquof emits a moſt pungent 
nitro- ſulphureous odour; which leaves no doubt 
of this Oil's containing a Nitrous Acid. When it 


is thus freed of its Acid, by means of the Oil of 


Tartar, it is much more votatile than before. 


Neither the Vitriolic nor the Marine Acid is ca- 


pable of ſeparating ſuch an Oil from Spirit of 
Wine: but the Nitrous Acid always produces it, 
even when it is not concentrated, and doth not 
ſmoke. . 


It is very certain that this Oil derives its IR 


from the Spirit of Wine: but there are not yet ex- 
periments. enough made upon it, to enable us to 
ſpeak very accurately about the manner in Which 
this liquor 1s formed, or of ne cauſe of its s ſepart- 
tion from the 7728 of Win 
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Sig of Wine combined with 'the Acid. ＋ Sea Jt. 


Dulciſied Spirit of Salt, 


| IX together, little by little, in a glaſs retort, i 


two parts of Spirit of Wine with one part 


of Spirit of Sals, Set this mixture to digeſt for a 


\ 
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2622 ELEMENTS of tbe 
month in a gentle heat; and diſtill it, till nothing 
remain in the retort but a thick matte. 
3 OBSERVATIONS. 
Taz Acid of Sea-falt is much leſs diſpoſed to 
"unite with inflammable matters than the other two 
mineral Acids; and therefore, though it be ever ſo 
highly concentrated, when mixed with Spirit of 
Wine, it never produces an efferveſcence compa- 
rable to that which is produced by the Spirit of 
Nitre. Neither the proportion nor ſtrength of the 
Spirit of Salt, requiſite to prepare the Sweet Spirit 
of Salt, are unanimouſly agreed upon by Authors. 
Some direct equal parts of the two liquors ; while 
others preſcribe from two to four or five parts of 
Spirit of Wine to one part of Spirit of Salt. Some 
uſe only common Spirit of Salt; others require the 
Smoking Spirit, diſtilled by means of Spirit of Vi- 
triol. Laſtly, ſome order the mixture to be diſtil- 
led, after ſome days digeſtion; and others content 
themſelves with barely digeſting it. The whole 
depends on the degree of ſtrength which the Sweet 
Spirit of Salt is intended to have. This compoſi- 
tion, as well as the Sweet Spirit of Nitre, is eſteem- 
ed in medicine to be very aperitive and diuretic. 
When the mixture of Spirit of Salt and Spirit of 
Wine is diſtilled, there comes over but one liquor, 
which appears homogeneous. This is the Sweet 
Spirit of Salt. The nature of the Marine Acid is 
not changed in this combination: the Acid is only 
ese and rendered more mild; but in other 
reſpects it retains its characteriſtic properties. 
Some Authors pretend that an Oil is obtained by 
diſtilling the mixture for the Sweet Spirit of Salt; 
but others expreſsly deny the fact. This variety 
way be occaſioned by the quality of the Spirit of 
Wine employed. It would not be ſurpriſing if 
à Spirit 1 Wine, which contains much Oil that is 
„ 5 | unne- 
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Ie 2 


unneceſſary to its nature, and, as it were, adven- 
titious to it, ſhould vield an Oil When diſtilled 
with Spirit of Salt. 5 
The thick reſidue, found in the retort after diſtil⸗ 
Ation, contains the moſt ponderous part of the 

Acid, united with part of the Spirit of Wine. I 
the diſtillation be continued to dryneſs, there re- 
mains in the retort a black charred matter, much 
like that which is left by the combinations of Spi- 

tit of Wine with the other Acids. 

A Sweet Spirit of Salt may alſo be prepired by 
digeſting Spirit of Wine with, or diſtilling it from, 
metallic compoſitions replete wich the Marine Acid 
adhering but flightly to them; ſuch as Corroſive 

| Sublimate, and Butter of Antimony. Part of this 
Acid, which is very highly concentrated, quits the 
metallic ſubſtance with which it is but ſuperficially 
combined, in order to unite with the Spirit of 

Wine. If Butter of Antimony be uſed for this pur- 
poſe, Mr. Pott, the Author of theſe experiments, 
obſerves that a Mercurius Vitæ precipitates; which 
is nothing elſe, as we obſerved in its place, but the 
reguline Par of n the Burter: of wr nd deſerted 7 
its Acid. 
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PROCESS Iv. 


o or „ 070 matters, that: are. Glabla! Py kale of. 
Maine, ſeparated from Vegetables, and aifſolved ty 
means of that Menſtruum. Jinctures; 3. : 4 

Varniſbes. Aromatic Strong Waters. Ip Shs 


UT into a matraſs the ſubſtances from which 
you intend to extract a Tincture, having firſt 
pruned them, or pulverized them if they are capa- 
le of it. Pour upon them Spirit of Wine to the 
TRI of three fingers breadth. Cover the matraſs 
ä e with 


7 


— 


. } | | | 
V 
with a piece of wet bladder, and tie it on with pack- 

thread. Make a little hole in this bit of bladder 
with a pin, leaving it in the hole to keep it ſtopped, 
Set the matraſs in a ſand- bath very gently heated. 
If the Spirit of Wine diſſolve any part of the body, 
it will accordingly acquire a deeper or lighter colour. 
Continue the digeſtion. till you perceive that the 
Spirit of Wine gains no more colour. From time 
to time pull out the pin, to give vent to the va- 
pours, of rarefied air, which might otherwiſe burſt 
the matraſs. Decant your Spirit of Wine, and 
keep it in a bottle well corked. Pour on ſome freſh 
Spirit in its ſtead; digeſt as before; and go on in 
this manner, pouring on and off freſh Spirit of 
Wine, till che laſt come off colourleſs. 
I rx is commonly ſaid that Spirit of Wine is the 
ſoluent of Oils and oily: matters: but this propoſi- 
tion is too general; for there are ſeveral ſorts of 
Oils and oily matters which this menſtruum will 
not diſſolve. Of this number are the Fat Oils, 
Bees Wax, and the other, Oily compounds of that 
kind. Properly ſpeaking, it diſſolves but two ſorts + 
of oily ſubſtances ; namely, Eſſential Oils, and Bal- 
ſams or Reſins, which are matters of the ſame kind 
differing from each other only as they are more or 
leſs thick; and Oils that are in a ſaponaceous ſtate, 
In our Elements of the Theory we have explain- 
ed our opinion on this head, from a Memoir on the 
ſubject printed among thoſe of the Academy for 
1745. + To repeat it in a few words: we take the 
cCauſe of the ſolubility of Oils in Spirit of Wine 

to be an Acid, which is but ſuperficially united 

with them, and ſo as ſtill to retain its properties. 

_ The principal proofs on which we found this 
opinion are drawn from that property of Eſſential 

' Oils, Balſams, and Reſins, which are a = 
| 353 luble 
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luble in Spirit of Wine, that they become ſo much | 


the leſs ſoluble in this menſtruum, the oftener they 
are diſtilled or rectified; and from that property 
which Fat Oils, or other Oily matters, naturally in- 
diſſoluble in Spirit of Wine, Poſſeſs, of becoming 


more and more ſoluble therein the oftener they ares 
diſtilled. We ſhewed that diſtillation leſſens the ſo-. + 
lubility of Eſſential Oils, Balſams, and Reſins, only 5 


+ & 
* 


by depriving theſe ſubſtances of part of the manife 


Acid which they contain, and which is the cauſe of, 


their ſolubility; and that Fat Oils, and other oily, 


matters, naturally indiſſolvable in Spirit of Wine, 


are by the ſame operation rendered capable of diſ- 


ſolving therein, only becauſe it diſcovers, and part-, . 


ly extricates, an Acid, which is naturally combined, 
with them ſo intimately that it is entirely deprived. 


of action, and all its properties perfectly maſked. If _ 


theſe principles be well attended to, and if it be re-, 


collected withal, that Spirit of Wine unites with, 


Water preferably to Oils; inſomuch that, if it be 
mixed with water when it hath diſſolved an Oil, it 


quits the Oil to unite with the water; that for the 


ſame reaſon it is not capable, when very aqueous, 
of diſſolving any Oil, ſeeing that, as Oil and water 
are not ſuſceptible of contracting any union, it muſt. 
then deſert.its phlegm to unite with the Oil; which 


it cannot do, becauſe it hath a greater affinity with 


phlegm than with Oil; and, laſtly, that if Oil be 
combined with any ſaline ſubſtance, which makes it 
ſoluble in water; that is, if it be in a ſaponaceous 
ſtate, it will then remain diſſolved in Spirit of 


Wine, without being precipitated by water, or will 


be diſſolved by a very aqueous Spirit of Wine, and 
frequently much better than by a highly rectified 


Spirit: if theſe things, I ſay, be conſidered, we 


ſhall eaſily perceive what muſt be the effect of di- 
geſting Spirit of Wine wich any vegetable ſubſtance 


whatever. Res „ 742 
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Spirit of Wine diſſolves all the Eſſential Oil, 
Balſam, and Reſin contained in any vegetable; and 
as theſe matters are not ſoluble in water, they may 
be ſeparated from the Spirit in which they are dif- 

ſolved, by lowering it with much water. It in- 

ſtantly becomes white and opaque, like milk; the 

. oily parts gradually unite, and form conſiderable” 

maſſes, eſpecially if they be refinous. This is the | 

method commonly made uſe of to extract the Re- 

ins of Scammony, Jalap, Guaiacum, and ſeveral 
other vegetable ſubſtances, which it would be dif- 
ficult to procure by any other means. 
If the matters digeſted with Spirit of Wine con- 

tain any ſaponaceous juices, the Spiel will take up 

1 thoſe Juices alſo. But as Soaps are ſoluble in water, 

„ as well as in Spirit of Wine, they cannot be ſepa- 

rated, by the addition of water, from the Spirit in 

Which they are diſſolved. Whatever v of . 

water therefore you mix with a Spirit that is im- 
pregnated with ſuch juices, no ſeparation thereof 
will be produced; and for the fame reaſon the ſa- 
ponaceous matters will be diſſolved by a very aque- 
Spirit of Wine impregnated with ſuch parts of 

any vegetable ſubſtance, as it rs capable of diſſolv- 
ing, is commonly calied a Tintlure. Several Tinc- 
tures mixed together, or a Tincture drawn from 
ſundry vegetable ſubſtances at the ſame time, and 
in the fame veſſel, take the name of an Elixir. 
Tinctures or Elixirs impregnated with Reſinous 

6 matters only are true Varniſpes. All theſe prepara- 

W tions are made in the fame manner; to wit, as 
0 directed in our proceſs. We ſhall only add here that 

if the ſabſtances from which a Tincture or Elixir 
is to be made contain too much moiſture, it is pro- 
per to free them from it by gentle deſiccation; eſpe- 
cially if you deſign that the Tincture ſhould be 
well impregnated with the oily and — 
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for their exceſs of moiſture uniting with the =. 
of Wine would weaken it, and render it unable to 
act on thoſe matters, which i it cannot Abe when 
it is aqueous. 

Vegetable Gibltances which have: "TART dly 

digeſted with different parcels of Spirit of Wine, 
| af the laſt would extract nothing, are deemed to be 

exhauſted of all their Eſſential Oils, and faponace- 
ous juices : but if they contain moreover any Fat 
Oil, Wax, or Gum, theſe principles will ftill remain 
therein after the digeſtion, in 2 ſame quantity as 
before; becauſe Spirit of Wine is incapable of dif- 
ſolving them. 

With regard to the Fat Oil 100 Wax, this is not 
at all ſurpriſing : we have explained in another 
place why theſe matters are indiſſoluhle by Ardent 
Spirits: but as for the Gum, it would ſeem, ac- 
cording to the general principles aboyementioned, 
that it mould be ſoluble in that menſtruum, even 

with more eaſe than Reſins; as it conſiſts almoſt 
entirely of water, with which Spirit of Wine is 
known to unite more eaſily than with Oils. Indeed 
there is alſo a little Oil in its compoſition: but this 
Oil ſeems to be in a K iy tar aponaceous ſtate; 
for Gum diſſolves wholly and eafily in water, with- 
out leſſening its tranſpareacy in the leaft. : 

I own that it is extremely difficult to give a very 
ſatisfactory account of this matter. We may how- 
ever venture to throw out ſome conjectures con- 
cerning it, deduced from what hath been alread . 
ſaid, relating to the cauſe of the ſolubility of Oi 

in Spirit of "Wine. We ſhewed that the Oils which 
diſſolve in this menſtruum derive that property from 
a manifeſt Acid, which is united with them but 
ſuperficially, and in fuch a manner as to retain all 

its virtue; but that if this ſame Acid be too inti- 
mately united with the Oil, ſo as to have no mani- 
feſt power, but be in a manner deſtroyed, and, con- 

8 verted 
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; verted as it were into a Neutral Sat ie will not 


then produce this effect. | 

A modern Author * talates two TS 
which agree very well with this opinion, and indeed 
confirm it. He mixed together Oil of Vitriol and 
Oil of Turpentine, with a view to imitate by art a 
bituminous matter; which, we know, is not at all, 
or at leaſt ſcarcely, ſoluble in water. Theſe two 
matters being united together produced a red, thick 
compound, which by ponstion became like a na- 
tural Bitumen. 

The. Author, obſerves that Xt this mixture is 
juſt made it diſſolves in Alkohol; but that in ſome 
time it changes its nature, and communicates ſcarce 
any part of its ſubſtance to that ſolvent. Now 
whence can ſuch a difference ariſe, but from this, 
that when the mixture is new, the Acid 1 is as yet 
but ſuperficially united with the Oil, and combines. 
with 1 it more and more neh as the mixture 
grows older. 

The ſame Author, having as the ed. 
ment with Spirit of Vitriol, obtained a compound 
which continued always very ſoluble in Spirit of 
Wine: becauſe Spirit of Vitriol being much weaker 
and more aqueous than Oil of Vitriol, Was incapa- 
ble of combining ſo cloſely with the Gil of Turpen- 
tine, as that concentrated Acid did in the former 
experiment. By the by, there is great reaſon to be- 
Heve that the very intimate union of a mineral Acid 
with an oily matter is the true cauſe why Bitumens 
will not diffolve in Spirit of Wine. | 

It ſeems therefore pretty probable that the Acid 
which makes the Oil of Gummy matters ſoluble 
in water, and reduces it to a ſaponaceous ſtate, is ſo 
intimately united with thang? Oil, Wnt it loſes 1 its pro- 


per- 
Mr. rade, in a lil Engliſh Book, emits The Modern 
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ni; and is in a manner converted into a Neu- 
tral Salt. Now we know that ſuch Salts are foluble 
in water, but are not ſo, for the moſt * in Spi- 
rit of Wine. 

If your Tinctures or Elixirs be not fo ſtrong or 
ſo ſaturated as you deſire, you may by diſtillation 


Spirit-of-Wine which they-con- 


tain, and by that means give them ſuch a degree of 
thickneſs as you judge proper. But the Spirit of 
Wine thus drawn off conſtantly carries along with 


it a good deal of the aromatic principle. It is a 


truly Aromatic Strong Water. This Spirit of Wine 
alſo carries up with it a portion of thin Oil, which 
is ſo much the more conſiderable as the degree of 


heat employed i is greater: and this is the reaſon. 


why it becomes of a milky" colour when mixed 
with water.” 


If you intend 1 to ale an Aromatic Strong Water 


only, you need not previoully extract a Tincture 
from the vegetable ſubſtance with which you mean 


to prepare your water: you need only put it in a 


cucurbit, pour Spirit of Wine upon ir, and diſtill 


with a gentle heat. By this means you will obtain 
a Spirit of Wine e with all the RO of 
_ PEA eg e eee, ea 
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Lach ntl by Brin The n 0 oi, 85 | 


Alkaline Salt of T artar. © 


12 10 a ions retort, or a glaſs one coated with 


lute, put ſome white Tartar broken into ſmall bits; 
f, or at leaſt a full third, of 
the veſſel be left empty. Set your retort in a rever- 
berating furnace. Fit on a large ballon, having a 
ſmall hole drilled in it; lute it exact with fat lute, 

and ſecure the joint with a linen cloth ſmeared with = 
late made of quick-lime and the white of an egg. 


Apply at firſt an exceeding gentle heat, which will 
kel a. ſouriſh, pungent Water, having daz 


and a bitteriſh, taſte. 
When this firſt m ceaſes to come off, in- 
creaſe your fire a little, and make the degree of heat 
nearly equal to that of boiling water. A thin lim- 
id Oil-will riſe, accompanied with white vapours, 
and with a prodigious quantity of air, which will 
iſſue out with ſuch impetuoſity, that if you do not 


open the little hole in the receiver time enough to 


give it vent, it will burſt the veſſels with exploſion. 
An acid liquor will riſe at the ſame time. Continue 
the diſtillation, increaſing the heat by. inſenſible 
degrees, and frequently unſtopping the little hole 


of che receiver, till the elaſtic vapours ceaſe to iſſue, 


and the oil to diſtill. 
Then raiſe your fire more boldly. . The acid Spi- 


rit I continue to ys; and * be eh 


2 
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with a black, fetid, empyreumatic, ponderous, and 
very thick Oil. Urge the fire to the utmoſtextremity, 
ſo that the retort may be of a perfect red heat. 
This violent fire will raiſe a little Volatile Alkali, 
beſides a portion of Oil as thick as pitch, When 
the diſtillation is finiſhed, you will find in the retort 
a black, ſaline, charred matter, which grows hot 
when wetted, attracts the moiſture of the air, runs 

A and hath all the properties of a Fixed 
M dt 1:98 "O0DTS ty 8" LPR Tee Eg 
This maſs, being expoſed to a naked fire in the 

open air, burns, conſumes, and is reduced to a 
white aſh, which is a fiery, cauſtic, Fixed Alkali. 


My BRAT ONS 15. 


Tus matters qualified to produce a ſpirituous 
liquor by fermentation do not all contain the juſt 
and accurate proportion of Acid neceſſary to con- 
ſtitute Ae Spirit. Many of them, the juices 
of fruits for inſtance, and eſpecially. that of the 
Grape, are replete with à ſupet. abundant quantity 
of Acid, more than concurs to form that product 
of fermentation... This ſuper-abundanc Acid, com- 
bined with ſome of the Oil and earth contained in 
the fexmented liquor, produces a ſort of Salt, which 
hangs for a while ſuſpended in that: liquor, but after 
ſome time, when the Wine ſtands quiet in a cool 
place, ſeparates from it, and forms a ſtone like in- 
cruſtation on the inſide of the vat in which the 
Wine is kept. This matter is called Tarlar. 
The Lees of Wine reſemble Tartar, in as much 
as they contain, and yield when analyzed, the ſame 
principles; but they differ from itn this, that they 
contain, moreover, a greater quadtiry of earth, of 
phlegm, and a little Ardent Spirit, which are only 
mixed, but not united, with the tartarous Acid. 
The reſidue, or fort of extract, which remains 
in the cucurbite after Wine hath been-depr .* 
8 ; 8 . J eos ow : 


ol its Ardent Spirit by diſtillation, hath alſo a great 
conformity with Tartar. It even contains that 
portion of Tartar which remained ſuſpended in the 
Wine at the time of its diſtillation: and accordingly 
this reſidue of Wine, being analyzed, yields the 
ſame principles with Tartge oo OTnD 0 
223 Hence we lee that liquors, which have under- 
one the ſpirituous fermentation, conſiſt of an Ar- 
n Spirit and a Tartarous Acid ſuſpended in a 
certain quantity of Water, 
In the analyſis of Tartar there are ſeveral things 
Vorthy of notice. The firſt is the vaſt quantity of 
Air that this mixt body yields when it begins to be 
decompoſed. The chief difficulty attending its 
analyſis ariſes from this air; which iſſues out and 
exerts its elaſtic force with ſuch impetuoſity, that 
all the precautions above-mentioned are no more 
than neceſſary to prevent the burſting of the veſſels. 
The ſingular nature of the thin limpid Oil, 
a which riſes with this air, after the firſt acid phlegm, 
|- deſerves likewiſe our particular attention. This Oil 
| _ #' one of the moſt penetrating we know. Boer 
haave, Who diſtilled Tartar without having a vent- 
hole in his receiver, e in order to preyent 
its burſting, to apply it to his retort with a lute ſo 
Weak that moſt of the elaſtic vapours might per- 
ſpire through it; and he obſerved, that, though the 
neck of his retort entered above five inches into 
the mouth of his receiver, and was luted on as 
cloſely as poſſible with ſuch a lute, yet this light 
Oil of Tartar conſtantly returned back again, as 
it were, and pervaded the ſubſtance of the lute, 
Do that a good deal of it dropped into à diſſi placed 
on the "outſide on purpoſe to receive it. This 
2 probably rendered fo active and ſubtile, only 
by having been exceedingly attenuated by the fer- 
menting motion. This experiment is one of thoſe 
Which. Utficiently prove the neceſſity of employing 
| Soo 8 | Fe 


4 


Þ 1 d 


receivers Ld a ſmall wee that may be 


opened and ſhut as occaſion requires. 

The laſt remark we ſhall make, on the 3 
tions of Tartar by diſtillation, relates to the caput 
nortuum found in the retort when the operation is 


finiſhed. T his reſidue is very different from that 
which other vegetable matters afford: for, when they 


are decompoſed in cloſe veſſels, they leave nothing but 
a mere charred matter, in which no faline property 


appears, and from which no Fixed Alkali can be 


obtained, but by carrying their analyſis to the ut- 
moſt; that is, by burning them in the open air. Tar- 
tar on the contrary, only by being diſtilled in cloſe 
veſſels, without burning it afterwards in the open 
air, is changed into a ſubſtance which hath all the 


properties of a Fixed Alkali. This is probably 


owing to the Tartar's containing the principles re- 
quiſite to form a Fixed Alkali in a much greater 
quantity than they are to-be found in any other ſub- 


_ ſtance. As Tartar thus alkalizated in cloſe veſſels 


ſtill contains much inflammable matter, it might 
be employed with advantage as a reducing flux in 
ſeveral operations of ” metallurgy. 


Of all the vegetable matters'we know, calcined 
Tartar yields the greateſt quantity of Fixed Alkali; 
which is likewiſe very pure, and therefore muck : 


uſed in Chymiſtry. 


Burnt Lees of Wine alſo afford a arodp quantity 
of Fixed Alkali, which is of the ſame nature with 


that of Tartar. This Salt is uſed in different trades, 
and particularly in Dying. The French Vinegar- 
makers collect quantities of theſe Lees, which they 
make up into cakes and dry: while it is in this 


ſtate they call it Gravelle. or G ravelee; gh rh Cendre | 


Gravelte when, it is bur. 
If the extract of Wine, which remains after "Rs 
Spirit is drawn off, be gently evaporated to dry- 


neſs, and that dry matter burnt like Tartar or Gra. 
S 1 Velle, 
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velle, it will make a fort of Cendre Gravel. very 
rich i in ee Salt. ED Eu] 


1 0 OBSERVATIONS. 


| Tartan, when taken out 5557 the vats f in . | 

it forms, is mixed with a conſiderable quantity of 
earthy parts, Which are not intimately united there- 
with, but adulterate it. This extraneous earth 


* 6 


PROCESS » 


nie Dorau of Tartar. Cream and Crit of 


Tartar. 


Rings to a fine powder the Tatar you 


intend to purify, and boil it in twenty five or 
thirty times às much water, Filter the boiling li- 


quor through a flannel-bag, and then 85 ently eva- 
i 1 5 ſome part of it: there will ſoon fo 


rm on its 
urface a falife cruſt, which is the Cream of Tartar, 


Let your liquor cool, and there will adhere to the 


ſides of the veſſel a great quantity of a cryſtallized 
Hline matter, which is Cryſtal. of Tartar. 


rakes: about two fifths of the Whole weight of 
common Tartar; but white Tartar, which is the 


beſt, contains but about a third part of earth. 
Ide method of refining Tartar, and freeing it 
from this adventitious earth, is very ſimple, as ap- 


pears from the proceſs. Eartky matters, which are 
not intimately combined with an Acid in the form 


of a Neutral Salt, are not diſſoluble in water: for 


which reaſon the water, in which crude Tartar 18 
boiled, diſſolves the ſaline part only, which 


With it through the filter; but doth not diſſolve the 
3 mort. of the 1 a becauſe T0 Cos 1 not com- 
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bined with the ſaline part, and fo being only ſuſ⸗ 
ended in the liquor remains on the filter.. 
I be faline parts of the Tartar, though they are 
now ſeparated from the groſs earth with which they 
were mixed, are not yet perfectly pure. Theſe. 
firſt Cryſtals of Tartar have a diſagreeable ruſſet 
colour, and are not tranſparent: this is owing to 


—— . di OE = 
= 
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their being coated over, as it were, with a fatty | 
matter, which alſo is foreign to their nature, and : 
may be ſeparated from them without decompoſing 1 
cher VV .4% 


The Cryſtals of Tartar are but ſeldom perfectly 
| depurated in Chymical Laboratories; becauſe the 
operation doth not uſually ſucceed well on ſmall 
quantities: but there are manufactories which do it 
by the great, 'and ſupply the Chymiſts, as well as 
the ſeveral tradeſmen, with very fine and very pure 
Cryſtals of Tartar.” Theſe manufactories are chiefly 
ſet up in the neighbourhood of Montpellier. Mr. 
Fiſes, a celebrated Profeſſor of Medicine, hath m 
the Memoirs of the Academy for 1725 deſcribed 
the operation as performed in one of theſe works. 
He tells. us that Tarvin ſeparated the earthy part \ i 
from. the Cryſtals of Tartar, by boiling and filter- 2 
ing, they diſſolve them again, and boil them in large 45 
caldrons, mixed with a white ſaponaceous ear 1 
which cleanſes and whitens them to perfection. 
The ſaponaceous earth is found near the works; 
but it is not the only one that may be employed for 
this purpoſe; ſince, as Mr. Fiſes obſerved, they 
have ſucceſſively made uſe of ſeveral different earths 
in that very work, and that the earth they now uſe 
hath not been long employed. There is reaſon to 
think that moſt ſaponaceous earths might anſwer tie 
ces of refining Cryſtal of Tartar: but one ne-. 
ceſſa 
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ry condition ĩs that they be altogether indifſoluble .- I 
by Cryſtal of Tartar, which being acid dillolves®” = 
. many forts of earth; a if they have not this qua». - _Þ 
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lity, * will form a Neutral Salt * * ſas 
line part of the Tartar, the nature of which they 


will intirely change, and convert it into ſoluble 


Tartar, as will 8 by the e chat 


follow. 
—.— — — — es * — 
„ 1 ö ORE 2-3 & . 1 
5 CHAP. IV. | * 
exrsras or . COMBINED WITH SEVERAL 
V ⅛ͤͤ—- tw ch 
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PROCESS. 1 


ere 75 Tenn combined with jet Eu. 
3; Soluble T artars.. | 


5101 1. an Abberbent Earth, dluch as Chalk, 
| in a Pay, with water; and, when 5 perceive 
the Earth thoroughly divided, andequa] ydiſtributed 


"If 5 


through the water, throw into a pan, from time to 


time, ſome pulverized Cryſtal of Tartar, which 
will excite a conſiderable efferveſcence. Continue 
theſe projections, till you obſerve no efferveſcence 


excited thereby. All the Abſorbent Earth, which 
obſcured. the tranſparency of the water, and: gave 


it an opaque white colour, will gradually diſappear | 


as the Cryſtal of Tartar combines with it; and 


When the combination is perfected, the liquor will 
7 be clear and limpid. Then filter it, and 2 


re will 
be left on the filter but à very ſmall quantity of 
Earth. Evaporate all the filtered liquor with a gen- 
*tle heat; and then ſet it ina 855 place to ſhoot. 
"Cryſtals Will form therein, having the figure of flat 


1 eher priſms, with almoſt always one, ſome- 


times 9 of the ing of the priſm f 1785 Mad. 
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as it were; and then the ſurfaces at each end are ob- 


lique, anſwering to thoſe depreſſed angles. Theſe 


cryſtals are a Neutral Salt, which readily, diſſolves in 


water; a true Soluble Tartar. ee 
eres 


34 


Ca vsrAl, of Tartar. is a ſaline ſubſtance of 'A 
ſingular nature. Though it cryſtalhzes like a 
Neutral Salt, yet it is not one: it hath only the form 


of one; its principal properties being thoſe of 


an Acid. Nevertheleſs it is not a pure Acid; for 


it is united with a certain quantity of Oil and of 


= 


earth, which give it the property of hen, 
and it is fearce diſſolvable in water. It is a middle 
ſubſtance between an Acid and a Neutral Salt. It 
is an Acid half-neutralized; on which account it is 
capable of acting like an Acid on all ſubſtances 
ſoluble by Acids, and ſo of being converted into a 


perfectly Neutral Salt by combining with them to 


the point of ſatu ration. EW 
In the experiments made to neutralize Cryſte 
Tartar, Fixed Alkaline Salts alone were formerly 
ved. Meſf, Duhamel and Groſſe were the firft who 
diſcovered that Abſorbent Earths might, be ſubſti- 
tuted for Alkalis, and would produce nearly the ſame 
effects on Cryſtal of Tartar. The experiments made 
by theſe two Academicians in conjunction are cir- 


cumſtantially related in two curious Memoirs on this 


ſubject, given in by them Jointly, and printed with 
thoſe of the Academy fot 1732 and 1733. From 
theſe Memoirs we took the proceſs here given, and 
ſhall alſo borrow from thence moſt of the remarks 


we are now going to make. 


* 


©  Stone-lime holds, as it were, the middle place 
detween mere Abſorbent Earths and Fixed Alkalis. 
Now, ſeeing Cryſtal of Tartar may be converted 
into a Nevtral Salt by either of theſe two ſubſtances, 
it follows that lime ought to produce the ſame effect 

et | . 
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upon it. Accordingly Meſſ. Duhamel and Groſſe 
found it to be ſa upon trial; having formed, with 
Lac Calcis and Cryſtal of Tartar, a Neutral Salt 
perfectly like that which reſults from the union of 
that ſaline matter with Chalk. Cremor calcis, or 
that ſalino-terrene pellicle which forms on lime-wa- 
ter, produced the ſame effect: but, what is moſt 
ſingular is, that lime - water itſelf, theugh it be clear 


andi limpid, and conſequently doth not ſeem to con. 


tain any earthy particles, produced nevertheleſs a 
great efferveſcence with Cryſtal of Tartar, and neu- 
tralized it as perfectly as Cremor calcis, or water 
ever ſo much impregnated with Chalk. This ariſes 
from hence that a great quantity of the ſalino- ter- 
rene matter, which forms the Cremor calcis, is diſ- 
ſolved in the lime- water. . 


Though lime- water neutralizes Cryſtal of Tar- 
tar as perfectly as Chalk does, and though the 
Cryſtals oß Soluble Tartar, or Neutralized Tartar, 
thereby produced, be like thoſe which have Chalk 
for their baſis, yet Meſſ. Duhamel and Groſſe ob- 
ſerved ſome differences, worthy of notice, between 
the phenomena accompanying the production of 
theſe two Neutral Salts, which reſemble each other 
ſo much that they ſeem but one and the ſame ſpecies 
of Salt. The principal difference conſiſts in this, 
that the water containing the Tartar neutralized by 
Chalk is very limpid, and leaves, but a very ſmall 
quantity of earth on the filter; whereas the lime- 


Vater, with which Tartar hath been neutralized, 


leaves on the filter a conſiderable quantity of earth. 
This muſt appear the more ſurpriſing that the 
water replete with Chalk was, before its union with 
the Cryſtal of Tartar, turbid and opaque; where- 
as the lime-water was at firſt clear and limpid. 
Meſſ. Duhamel and Groſſe ſuſpect this to ariſe from 
hence, that the efferveſcence excited, while the Cryſ- 
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lime-water, is greater than that which is produced 
by its union with Chalk ſuſpended in water. | 


If we conſider, ſay they, that in a great effer- 


s veſcence a conliderable quantity of the acid 


« Spirit is evaporated, we ſhall eaſily perceive, that, 


„ the more of that Spirit eſcapes, the more of the 


« earth of the Tartar will be precipitated. Now, 


as the efferveſcence with lime- water is more con- 
« ſiderable, and as there is lefs alkaline earth to 


“ check, as it were, and reſtrain the Acid, than 


* in the experiment with Chalk, a greater quantity - 


<« of the acid Spirit may eſcape; which being en- 


* tirely loſt will cauſe more earth to precipitate in 


this caſe than in the other, where the Acid is all at 
cc once attracted by a great deal of alkaline earth: 
and. accordingly this was the reaſon that our Tar- 
tar diſſolved by Chalk depoſited, in cryſtallizing, 


La grey earth, which was ſcarce perceivable in the 


« experiment made with lime- water. 


Let perhaps, ſay they, an Acid, opted „ 


« ſuſpect to be contained in lime, may have partly 
5 occaſioned the precipitation of this earth.“ The 


exiſtence of this Acid, which theſe gentlemen at that : 
time only ſuſpected, Mach been fate demonſtrated - 


by ſeveral experiments, and particularly by thoſe 
which Mr. Malouin hath publiſhed.: This Acid is 


the Vitriolic, which, in combination with ſome of 


the earth of the lime, forms a ſort of Selenitic Salt; 


vhich adds greatly to the probability of Meſſ. Du- 


hamel and Grofle's laſt conjecture I ſhall” now 


explain how L conceive the Vitriolic Acid in lime 
— een the eee ins e 1 in 


bo wean: of Virriolic eee in 
lime is very inconſiderable; ſo that to convert 
it into a Neutral Salt requires its intimate union 
vitha very ſmall quantity of _— ee" 
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bent n Hence it comes to paſs, nds when 
water is poured upon Quick-lime, in order to make 
Eime- water, it in ſome ſort divides the lime into 
two parts. All the particles of Abſorbent Earth, 
which had not contracted an union with the Acid, . 


are at firſt barely ſuſpended in the liquor, the rranf. 
parency. of which they deſtroy, giving it an opaque 


white colour; and this is what makes the Lac.taltis: 
but they ſoon ſeparate from it, and fall to the bottom, 
in the form of a precipitate; becauſe they are not 


ſoluble in water. By this precipitation the liquor 
becomes limpid, and remains impregnated only 
with ſuch of the "earthy parts as are united with the 


Vitriolic Acid; in the form of a kind of Neutral 


Salt, and have by that union acquired ſolubility. 
But the Vitriolie Acid finding many more Abſor- 
bent parts in the lime than were neceſſary to neu- 


tralize it, in a manner over. doſed itſelf with earthy 


parts, and thereby bee u bounds of a 1 
ect Neutrality.” - - 

On the other hand, i it en ebene chat yt. 
tal of Tartar is an imperfe& Neutral Salt. Now theſe 


two Salts, which are neither of them perfectly Neu- 
tral, differ from a perfectly Neutral Salt by proper- 


ties directly oppoſite to each other; ſeeing the Se- 


lenitic matter in Lime exceeds in its abſorbent or 
alkaline quality, and Cryſtal af Tartar nnn on 


kunt contrary, in acidit 0 9  f 2 
What muſt be the conſequence, rast ür af 


mixing theſe two ſaline matters together? The 


ſame as when an Acid is mixed with a Fixed Alka- 


li; that is, the Salt which exceeds in acidity will 
combine with the ſuper- abundant alkaline earth of 


1 Selenitic Salt; ſo that theſe two ſaline matters 


will both become perfectly Neutral Salts. Vet theſe 
two Neutral Salts have not tlie ſame degree of ſolu- 


bs in water. The neutralized Cryſtal of Tartan 


a4 aqt —_— ont” 2 
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| called Soluble: Tartar: The Selenitic Salt, on the 


contrary, is hardly diſſolvable in it at all. Now it is 
a rule that, when two Salts of this nature meet to- 
gether, the moſt ſoluble always remains united with 


the water, excluſive of the other, which is forced 
to precipitate. This I imagine to be what happens | 
in the preſent caſe; and the precipitate which we 


ſee fall, in the lime-water employed to neutralize 
Xyſtal of Tartar; ſeems: to me to be no other than 


the Selenitic Salt of the Lime; which, being leſs 


ſoluble than the neutralized Tartar, Bet Fe to 
it, and ſeparates from the liquor. 


Indeed we cannot, in my opinion, account For 
the precipitate under conſideration, any othet way, 


than by ſuppoſing it to be a portion either of the 


earth of the Cryſtal of Tartar,” or a portion-of the 
Lime. Now, either of theſe earths is diſſolvable 


by Acids; whereas the precipitate in queſtion, ac- 


cording to the obſervations of Meſſ. Duhamel and 


Groſſe, is not ſo: and this ought to be the caſe; if 
the precipitate be nothing but the Selenitie Salt of 


the Lime, which being a Neutralized Salt, par 


conſtituted by the moſt powerful of all the Acids, . 


muſt be unalterable by any Acid whatever. 
Meſſ. Duhamel and Groſſe made a great many 


experiments on the combinations of Cryſtal of Tar. 


tar with different ſorts of earths. The reſult öf 


the whole is, that there are ſome earths which this 
Acid diſſolves, and which contract ſuch an union 


with Cryſtal of Tartar, that they not only change 
its external character, that is, its tendency to eryſ- 
tallize, and its indiſſolubleneſs in cold water, but 
alſo entirely alter its taſte and other qualities. In a 


word; thoſe earths produce on this Salt all the effects 
of alkaline Salts. Theſe earths are ſuch as are call. 
| ed Abſorbent Earths; ſtone-· lime, animal- lime, 
cretacebous 'earths, a portion of calcined; ſum, 

rd of potaſh; in _ all ſuch as diſtill vine - 


oy 
bo 
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gar is capable of diſſolving: this is the mark by 
Which thoſc earths, which are qualified to neutralize 
Cryſtal of Tartar and to render it ſoluble, may be 
trial that there are other earths, on the contrary, 
Which are, in a manner, inacceſſible to the Acid 
of Cryſtal of Tartar; that they take up, indeed, 
the groſſeſt and redundant Oil of the Tartar, but 
without affecting its ſaline part at all: and if theſe 
earths are ever obſerved to form any union with 
the Cryſtals of Tartar, as happens in the refineries 
near Montpellier, that union is only ſuperficial, 
not intimate; and therefore it alters none of the 
1 Characters of the Salt. Among theſe earths are 
WW the clayey, bolar, {andy earths, and others of that 
"i Eeind. Hence Meſſ. Duhamel and Groſſe conclude 
that theſe. are the earths which ought to be em- 
ployed in the purification and whitening of Cryſ. 
tal of Tartar. Vinegar is here alſo the teſt by 
which it may be known whether an earth intended 
for this purpoſe be fit for it: for you may be ſure 
that it will form no union with Cryſtal of Tartar, 


the Acid of Vinegar be incapable of diſſol 
r Gi a ae. tara ving 
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tal of Tartar. Each Prcceion will excite a great 
efferveſcence, attended with many bubbles, which 
will riſe to a conſiderable heighth one over the 
other. Stir the liquor when the efferveſcence g 
and you will ſee it begin again. 
When no efferveſcence appears upon 4 che 
liquor, add a little more Cream of Tartar, and the 
ſame phenomena will be renewed. Go on thus till 
you have obtained the point of perfect ſaturation. 
Then filter your liquor. H the Alkali you made 
uſe. of was the Salt of Soda, evaporate your li- 
quor q quickly to a pellicle, and there will ſhoot in 
it cryſtals of nine ſides reſembling a coffin; the 
3 part thereof being concave, and ſtreaked 
with a great many parallel | tel lines; and this is Sarg- 
nette s Salt. If you N employed any other Al- 
kali but Soda, or the baſis of Sea - Salt, evaporate 
your liquor ſiowly to the conſiſtence of a ſyrup: 
ji it 0 Ae and there will form in it cryſtals 
having the figure of flatted parallelopipeds; and this 
is s the. Fas le Salt, or. Tartarized Tartar." 1 3 ; 


"OBSERVATIONS. 


1 0 pure Abſorbent Earths are 8 of 
neutralizing Cryſtal of Tartar, and converting it 
into Soluble Tartar, there is ſtill more reaſons to 
expect that Fixed Alkalis ſhould. poſſeſs the ſame 
property, as they have a much greater affinity with 
Acids: and accordingly Cryſtal of Tartar always 
forms, with every ſpecies of theſe: falts, a Neutral 
Salt Which is a Soluble Tartar. + | 
A. Soluble Tartar, formed by the union of Cryſtal 
of Tartar with Tartar converted into an Alkali 
by fire, hath been long uſed. in medicine as a gen- 
tle ſaponaceous purgative, known by the names 
of Tartarixed Tartar, or the Vegetable Salt. But 
the: e e Fee er * ee n 
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of Tartar REY the Alkali of Soda, which, as we 
remarked before, is analogous to the baſis of Sea- 
falt, and different from all other Alkalis, was not 
well known to Chymiſts till the year 1731, when 
M. Boulduc publiſhed the p —— in a Memoir 
inted with the Academy's collection for that year“. 
Not but that it was very much uſed before that 
ee for it had been for Kren years in high re- 
butation, and preſcribed inſtead of Tartarized Tar- 
ar, Which became almoſt quite neglected. But 


M. Saignette, a Phyſician of Rochelle, who was 


the firſt inventor and vender of this Salt, did not 


publiſh the preparation of it, which he kept as 4 
ſecret: and this probably contributed not a little 


\ 


to the great eſteem which this medicine had ac- 


quired; for men are naturally inclined to put a 


much greater value on 1 ſecrets, than on what is uni- 


verſally known. He gave it the name of Sa! Poly: 
chreſtum; and the ublick called it alſo Saignettr's 

Salt, and Rochelle Salt. Since the diſcoveries of 
M. Geoffroy and M. Boulduc were publiſhed, the 
method of preparing this Salt hath been no ſecret: 
it was deſcribed in Diſpenſatories, and every Apo- 

thecary hath made it ever ſince. 


Saignette's Salt, as well as every aher Soluble 


Tartar, "melts when laid on live coals, boils up, 
emits 4moke, and leaves a black Tarte matter 
behind, This reſemblance of Saignette's Salt to 
Tartarized Tartar, Joined to the ſmell of the va- 
pour which exhaled in burning it, and is the 
ſame with that of 'Fartar, were the firſt notices 


that led M. Boulduc to ſuppoſe this Salt to be a 


Soluble Tartar. On examining the alkaline coal 
ü produced by the caleination, and comparing 1 it with 


lt could not. be any longer e for M: Geoffro G 
kaving- made ſome experiments on the fame ſubject, without 
knowing any thing of what M. Boulduc had done, likewiſe diſ- 
covered it. See the ** of the Academy for 1731, p. 35. 


that 


that left by Tartarized Tartar, he perceived there 


was ſome difference between them. At laſt his 


friend, M. Groſſe, having adviſed him, as he tells 
us in his Memoir, to combine Cryſtal of Tartar 
with the Salt of Soda, and to examine the new 
Salt that would reſult from their union, M. Boul- 


duc immediately ſuſpected that it muſt produce a 


ſpecies of Soluble Tartar, which might poſſibly 


prove to be the Salt in queſtion. . Nor was he 
miſtaken in his conjecture: for with theſe two ſaline - 


fubſtances he actually compoſed a Salt perfectly like 
d AAA SOLE ths 9H 8 

Under the head of Borax we remarked that it 
contains an Alkali like the baſis of Sea-falt. This 
Alkali is not perfectly neutralized by the ſedative 
Salt, which is alſo contained in Borax: for its alka- 
Une properties are ſo perceptible as to have led ſome 


Chymiſts to think that Borax was only an Alkali of 
a particular kind. This induced M. le Fevre, a 


Phyſician at Uzes, and one of the Academy's cor- 
reſpondents, to combine , Cryſtal: of Tartar with 
Borax, and to examine the reſult. He communi- 
cated to the Academy his experiments on this ſub- 
ject; by which he found that the combination of 
theſe two ſaline matters forms a Soluble Tartar, but 
greatly different from Saignette's Salt; eſpecially in 
that it doth not cryſtallize, but remains in the form 


of a gummy. matter, and. retains all the Acidity 


natural to pure Cream or Cryſtal of Tartar; a cir- 
cumſtance which is very remarkable. 
Mr. Lemery had the curioſity to repeat M. le 
Feyre's experiment, and found that this ſingular 
Soluble Tartar had the properties aſcribed to it by 
the inventor, The proceſs he recommends for mak- 

ing the experiment with ſucceſs is as follows: 
Take four ounces of ' Cryſtal of Tartar finely 
<< pulverized, and two ounces. of Borax carefully 
« powdered, and put theſe two Salts into a flinr- 
| 1 1 | « olafs 
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4 glaſs body. Pour on them two ounces of water, 
<« and ſet the cucurbite in a ſand-bath. Warm it 
<« with a gentle fire, and then increaſe the heat ſo 

as to make the liquor boil for a quarter of an 


ee hour; which will produce a perfect diſſolution of 
« the Cream of Tartar and Borax. After the diſ. 
ec folution of theſe two Salts united together, the 
« liquor will remain clear and limpid, though the 
< boiling hath diſſipated a good deal of it. If the 
<« liquor be ſtill further evaporated, the remainder 
e will have the conſiſtence of Honey, or Tur- 
i 2 pe: and, if the evaporation be carried ſtill 
& farther, with a gentle heat, the matter remaining 
& will in colour reſemble the gum. of a plumb-tree, 
F and yield to preſſure as that does; and, if it be 
* expoſed to the air in a damp place, it will grow 
_ * moiſt and run, almoſt like Salt of Tartar:” a 
new and ſingular property, which belongs neither 
to Borax nor to Cryſtal of Tartar, when they are 


once en ß 
All Soluble Tartars are eaſily decompounded, by 
means of a certain degree of Kon They yield in 
_ diſtillation the ſame principles as Tartar; and the 
Alkali that remains, when they are perfectly cal- 
cined, conſiſts of that which the Tartar naturally 
affords, and of the alkaline matter with which it 
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was converted into a Neutral Salt. 
_ Theſe Neutral Salts, reſulting from the union of 
Cryſtal of Tartar with any alkaline matter,, are alſo 
decompounded by all the Acids, even by Vinegar, 

which nevertheleſs is an Oily Vegetable Acid, and 
conſequently of the ſame kind with Cryſtal of Tar- 
tar. The reafon of this is that the Acid of Vine- 
gar, though blunted by much phlegm and oil, muſt 
be conſidered as a free and pure Acid, when com- 
Pared with Cryſtal of Tartar; which is ſtill more 
embaraſſed with heterogeneous matters, ſo as to be 

a ſemi- neutral Salt. eee 1 55 
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When Soluble Tartar is decompounded by an 


Ad; the Cryſtal of Tartar, which helped to con- 
ſtitute the Neutral Salt, is then wholly recovered. 


Tbis ſaline matter, being ſeparated from that which 


rendered it ſoluble in water, ceaſes now to be ſo, 
and for that reaſon precipitates to the bottom of the 
liquor. 


tion of Soluble Tartar by an Acid, differ according 
to the Acid made uſe of. From Saignette s Salt de- 
compounded by the Vitriolic Acid Mr. Boulduc ob- 
tained a true Glauber's Salt, and a precipitate of 


Cryſtal of Tartar: and this he juſtly adduces as a 


demonſtrative proof, that Saignette's Salt is no other 
than Cryſtal o Tartar neutralized: by a F ixed Al- 
kali analogous to the baſis of Sea#falt. | 
Though all Soluble Tartars may be decompound- 
ed by Acids, as hath juſt been ſaid, yet they do not 
all forſake their baſes 5 5 equal facility. Meſſ. Du- 


hamel and Groſſe found that, in this reſpect, they 
obſerve the following order, beginning with thoſe 
which afford the readieſt and moſt copious preci- 


pitate: viz. Soluble T artar made 1. with Potaſh; 2. 
with Chalk; 3. with uncalcined Oyſter-hells; 4. 


with Stone-Lime; 5. with calcined Oyſter-ſhells; 2 


6, with Salt of Tartar; 7. with Salt of Soda; 


and laſtly, Tartar made ſoluble with Borax is 8 


precipitated 2 diſtilled Vinegar. 
It is not e y to account f this difference i 
tween Soluble Tartars. If the Salt of Soda were 


more alkaline than Salt of Tartar, and Borax more 
alkaline than the Salt of Soda, it might be conjec- 5 


tured that the more alkaline the matters are with 
which Cryſtal of Tartar is neutralized, the cloſer 
is the union it contracts with them; ſince it is plain, 
from what hath been ſaid on this ſubje&, that 
though Soluble Tartars, which have for their baſis 
Abforbent Earths * not W into Lime, 

are 


The Neutral Silts, reſulting from the decompo oſi- 
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are Es decompounded than thoſe which are 
rendered ſoluble by Limes; and theſe again more 
eaſily than thoſe which have a Fixed Alkali for their 
baſis. But, on the contrary, the Salt of Soda is 
ic alkaline: than Salt of re Borax {till 
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8995 if Darter anhbined with Tron.” Chat TINY 
1» Tartar." Tinu of Steel 80 Tartar e 
C bented Tarlar-. RW 4 4 21 


\ Niog * Lianen: 8 „ 
IX four ounces of 125 ron, in filings, with one 
pound e White Tartar" finely pulverized. 
Boil the mixture in about twelve times as much wa- 
tet as Jou took of Tartar. When the ſaline part 
of the Tartar is diffalyed,, flter che liquor. boiling- 
bY theo gh a flannel bag, and then ſet it in a cog] 
Place. my a very, little time cryſtals. of a ruſſet 
Be will ſhoot therein. Decant the liquor from 
theſe” Cryſtals; eyaporate it to a pellicle, and ſet it 
again to cryſtallize... Go on in this manner till it 
Will ſhoot no more Collect all the Salt you have 
thus obtained, and keep! It under the name of Chah: | 
beated Terlan NN 
: "To. o. make the Tae of Steel with Tartan 


mix together ſix ounces of clean Iron filings, and 


one pound of white Tartar in powder, | Fut this 
mixture into a large iron kettle, and pour thereon 
as. much rain-water as will moiſten it. Make 2 
Paſte of, this matter, and leave it thus in a maſs for 
twenty four hours, Then pour on it twelve p ounds 
of rain- water, and boil the whole for whine ours 
at lea ſtirring the mixture frequently, an :ad- 
ding from time to time ſome hot water, to Gra 
the PRE: i; wha N When 5 
it thus 
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thus boiled the Uliquor,. let it ſtand quiet for ſoms 


time, and then pour it off from the ſediment at 


bottom. Filter, and evaporate to the conſiſtence 


of a ſyrup; and you have the Tindture of Mars 
with Te artar. The Diſpenſatories generally order an 
ounce of tectified Spirit of Wine to be poured on 
this Tincture, i in order to preſerve i it, and to keep it 
from growing mouldy, as it is very apt to do. 
Soluble Chalybeated Tartar is prepared by mixin 
four ounces of Tartarized Tartar, with one bound 
of the Tincture of Mars with Tartar, and evaporat- 
ing them together i in an iron veſſel to dryneſs; after 
which it is kept in a well ſtopped P to n 


| its N moiſt in the air. 


OBSERVATIONS: fs 
r elites Preparations of this 95 are me 


diicines very well known and much uſed. There is 


even reaſon'to think that thoſe, who firſt thought 
of combining Tartar in this manner with Iron, 
had it in their view to prepare compoſitions uſeful 
in medicine, rather than merely to produce new 
combinations for the improvement of Chymiſtry. 
Indeed, were we to conſider only the account here 


_ (given of the manner in which theſe three compoſi- 


tions are made, we ſhould be inclined to Think 
Cryſtal of Tartar incapable of diſſolving Iron ſo 


thoroughly and radically,” that, from the” union of 


theſe two ſubſtances, a Neutral Metallic Salt thould 
ariſe, a' Tartar neutralized and made ſoluble 'by 


Tron. For it is very certain that the firſt of theſe 


prepatations, which is called Chalybeated Tartar, 
is nothing but the faline part of Tartar diſſolved by 
boiling water, and then preeipltated and cryſtallized 
along with particles of Iron, that are reduced, 
at moſt, into 4 ruſt, or a crocus only, but Nye 
contracted no union with the ( i of Tartar, 
which remains as Acid and as indiffoluble after this 
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2 e as before. Accordingly it is a only 


Chalyteated J. artar, and not Soluble C Chah beated 400 


lar: and, as this jatter name hat been given on] f 


to the Tartarized Tinctufe of Mars ars TOmpoupdec 
with Tartarized Tartar;, that is, with Tartar ren- 


dered ſoluble by a Fixed Alkali, and not by Te 


there is reaſon to preſume, that the Tincture of 
Mars alone 1 was not thought worthy of being called 


a Soluble Chalybeated Tartar; but that the name, 


import 19 7 Antar rendered ſoluble by Mars, belonging 
incture only 1 Compounded With a true 

Soluble Tartar. 
It is nevertheleſs 18 certain that the Tincture of 
Mars made with Tartar contains a true. Soluble 


Chalybeated Partar; that is, a Neutral Salt conſiſt- 


ing of Cryſtal of Tartar united with Iron, and ren- 
dered ſoluble by that union... The lony boiling, 
neceſſary to prepare this Tincture, gives the Acid of 

- Tartar time to diſſolve the Iron radically, and to 
- unite. very cloſely therewith: but this is not the 
caſe in the preparation of Chahybeated Tartar; to 
make which the Tartar, is boiled in water only as 


long as is. neceſſary for the diflolution of its. ſaline 
parts; that is, about a quarter or half an hour; in 
which ſpace the Acid 11 

gin to act on the ſurface of the Iron: for Acids 


the Tartar. can ſcarce be- 


have. not ſo quick an effect on metals, as on Alkalis 


and Abſorbent Earths. Metallic ſubſtances, being 
vaſtly more compact, are not near ſo ſoon diſſolved 


by Acids, and eipecially by Vegetable Acids wea- 
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As the crude Tartar, employed in making the 


Tartarized Tincture of Mars, is replete with any 
oily and eatthy parts, which cannot but obſtruct the 


diſſolution of the Iron, and prevent our ſeeing 
«A tb xx i . 7 ö o Ui; : . "PI | 
clearly how that diſſolution is carried on, I thought 


it better to make uſe of Cream, or Cryſtals, of Tar- 


tar, which, being pure and freed from all thoſe he- 
terogeneous parts, diſſolve in boiling water without 
pepe Its tranſparenex. | 
5 t 


* 
1 * 


a matraſs, at the bottom of which I ha laid ſome 
fine Iron wire cut into ſmall pieces. I ſet the ma- 
traſs in a ſand- bath; and having heated it ſo as to 


make the liquor boil, I obſerved that, the inſtant 


before it boiled, the liquor began to act very per- 


ceptibly upon the Iron, in the ſame manner as other 
Acids act upon metallic ſubſtances; that is, there 
appeared on the ſurfaces of the little bits of Iron 
ſmall bubbles, which immediately roſe to the ſur- 


face of che liquor, and ſucceeded each other fo faſt, 


that they formed lines, or jets, ſeemingly continued 


from the ſurface 'of the Iron to the ſurface of the. 
liquor, which little by little acquired a faint tinge 


F * 


When the liquor was heated ſo as to boil, the 


diſſolution ſtill went on, but much more briſkly, 
and the liquor acquired a deeper colour. After 
boiling about an hour, the liquor, which at firſt 
was very clear, became turbid, and of an * 
white; which made me think that ſome of the 


Cream of Tartar, diſſolved therein, began to pre- 


I let the whole boil ſome time longer, and the 


_ vhite precipitate becoming more conſiderable, Ire- 


ſolved to fitter the liquor, which paſſed through 
clear, and tinged with a greeniſh yellow. There 
195 2 re- 


herefore pulverized Cream of Tartar, and diſ- 
ſolved as much thereof in boiling water as it would - 
take up. This ſolution I poured boiling hot into 


_ 
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reds on. the filter a whitiſh . "ks 1 
found to be true Cream of Tartar. The filtered 
liquor taſted much like a ſolution of copperas. 1 
evaporated it in a glaſs baſon, ſet in a ſand-heat, 
but no pellicle appeared; which made me conclude 
that it would produce no cryſtals: accordingly hay- | 
ing taken ſome of it out of the baſon, when it Was 
conſiderably reduced by evaporation, and ſet it in 4 
cool place, no-cryſtal ſhot in it. 
I !bbe reſt of the liquor I evaporated to arynek: | 
it left a blackiſh brown reſiduum, which had the 
ſame taſte with the liquor before evaporation, but 
much ſtronger. This reſiduum melts very readily 
in the mouth, without leaving on the tongue the 
leaſt gritty particle. Being expoſed very dry to the 
air, it grows moiſt, and runs into a liquor in a very 
little time. It diſſolves eaſily and readily in a very 
ſmall quantity of cold water. This ſolution being 
mixed with Fixed Alkalis, in various proportions, : 
doth not grow turbid, nor drops any precipitate ; 
but with a decoction of galls it makes ink. Acids 
give it a much clearer colour, and at firſt produce 
no precipitation; but, in a RTE of an hour, 
there appears a precipitate much of the fame colour 
with the ſolution. is precipitate is no other than 
Cream of Tartar, tinged of a ruſſet colour by the 
liquor, which grows turbid, and alittle whitiſh, when 
the precipitate begins to form. . | 
+ Theſe experiments, and the circumſtances at- 
tending them, will not allow us to doubt the truth 
of what I advanced. concernin the Tincture of 
Mars made with Tartar; viz. that it is nothine but 
Cryſtal of Tartar by which Iron is diſſolved, and 
which is rendered ſoluble by that metal. We: ſee at 
the very firſt that Cryſtal of Tartar acts upon Iron, 
juſt as other Acids do. Indeed this metallic ſolution 
is not precipitated, by Alkalis: but ve know that 
5 Alkalis aig the property of diſſolving Iron, 


eſpe- 


ET 


Paccridy' Menu 293 


eſpecially | hen the metal N previouſly divided by 
an Acid; + that there is reaſon to think this may 
be the Cale. when an Alkali is mixed with our So olu- 
ble ChalybeareFT Arr.” 

As this Soluble Tartar is a ſaponaceous ann oily 
Salt, it is alſo poſſible that it may be diſſolved en- 
tirely by the Alkali, without ſuffering any decom- 

oſition; eſpecially as Alkalis decompound Neutral 
Neale Salts by means only of the ſtronger affinity 
which they have with the Acids, than with the Me- 
tals, of which thoſe Salts are compounded. Now, 
as our Soluble Chalybeated Tartar is compounded 
of that Metal Shih the Alkali diſſolves with the 

reateſt eaſe, and of that Acid with which it hath 
* leaſt affinity of any, it is very poſſible that it 
may not have a greater affinity with the Acid than 
with the metallic baſis of this Salt, and ſo be un- 
capable of decompounding it. However, as this 
_ Soluble Chalybeated Tartar makes a black liquor 
with a decoction of Galls, and as nothing but Iron 
diſſolved by an Acid hath that property, it may be 
ſafely concluded that this Salt really conſiſts of Iron 
diſſolved by the Acid of Tartar. 

The precipitate which a ſolution of this Sale lets 
fall, on the addition of an Acid, is another, proof 
that it conſiſts of theſe two principles: for this | 
precipitate can be no other than the Tartarous Acid, 
which, being the weakeſt of all Acids, 1s ſeparated 
from the Tron by the Acid added to the ſolution ; 
which Acid unites with the martial baſis, and forms | 
another Neutral Metallic Salt, according to the 
Acid employed.” Laſtly, the great ſolubility of 
the deſiccated reſiduum of the Tincture of Mars, 
made with Tartar, is a very ſtrong and deciſive pr oof, 
that this reſiduum is no other than Iron difſolved 
by the Acid of Tartar ; for what elſe can it be? 
eee but Iron and Cryſtal of Tartar is made 

3 uſe 


2904 ETTU ZAS of th 
uſe of in the operation; and neither of theſe two 
ſubſtances ſingly is ſo ſoluble as this he-W body. 


We know, moreover, that Cryſtal of Tartar, 


which itſelf is indiſſoluble, forts a Solyble Tar- 
tar when combined wig, pat Abſorbent Earths, 
though theſe matters be ſtill 4 

it, or rather, are not ſoluble at al}. Henee it is 


very natural to conclude, that our reſiduum is a 


Tartar rendered foluble by Tron. This Chaly- 
| beated Fartar is even more ſoluble than any other 
ſort of Soluble Tartar ; for it very readily grows 
moiſt in the air, and runs wholly into a Rui: on 
Which account it is not ſuſceptible of cryſtallization. 


1.x return to one of the circumſtances attending my 


more indiſſolvable than 


experiment, which it is proper I ſhould account 


for; though I have hitherto only mentioned it, 
without more particular notice, that I might not 
break the connection between facts and the conſe- 
quences reſulting from them. The circumſtance 
F ee 
© diffolved'in the liquor, which, I faid, happens when 
the faline ſolution hath. boiled upon the Iron about 
an hour. This precipitation of the Cream of Tar- 
tar may be partly occalioned by the evaporation of 
the water in which it is diffolved: for the water 
having taken up, as was ſaid, as much Cream of 
Tartar as it was capable of diſſolving, when the 
quantity of water comes to be Tefſened, a propor. 
tional quantity of Cream of Tartar mult precipi- 
35% 88 
But ſome other cauſe muſt alſo contribute to 
produce this precipitation: for, as I boiled my li- 
quor in a matraſs, the evaporation of the liquor 
could not be conſiderable, and yet the precipitate 
was very copious. Moreover, I repleniſhed the ma- 
traſs with much more water than was neceſſary to 
replace what had evaporated ; yet I could 4 


— 
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diflolvs: the precipitated Cream of Tartar, nor even 
ſenſibly leſſens irs quantity. 
The true cauſe of this effect I take to be as fol- 
lows. When the ſolution of Cream of Tartar 
hath boiled for ſome time upon the Iron, and diſ- 
ſolved a certain quantity thereof, a proportional 
quantity of Soluble Chalybeated Tartar is formed. 
Now as this Salt is much more ſoluble in water 
than Cream of . Tartar, and as water always takes 
up the more ſoluble Salts, N to the leſs 
ſoluble, it is not ſurpriſing that Cream of Tartar, 
being one of thoſe ſaline ſubſtances which diſſolve 
with the greateſt difficulty, ſhould on this occaſion 
ſeparate om the liquor, and precipitate; yielding 
its place to a Salt which hath a much greater affinity 
SUL f tecrt 
Hence it appears that to re- diſſolve the Cream of 
Tartar, and render if capable of continuing to dif- 
ſolve the Iron, as efficaciouſly as before, it is not 
ſufficient that freſh water be added; but the ſolution 
of the Soluble Chalybeated Tartar already formed 
muſt be entirely decanted, and freſh water poured 
on the reſidue; and then, this water, not being im- 
pregnated. with any Soluble Chalybeated Farrar, 
will be capable of re-diflolving the Cream of Tar- 
tar, and every thing will go on as at the beginning 
of the operation, till the Cream of Tartar. come 
to precipitate again, for the ſame reaſon as before, 
and make a repetition af the ſame management 
neceſſary. The liquor is far from being ſaturated 
with Soluble Chalybeated Tartar, when the preci- 
pitation of the Cream of Tartar renders it neceſſary 
to decant it: ſo that the water muſt be often re- 
newed, if you carry the operation to the utmoſt; 
and then all theſe ſolutions muſt be added together, 
and evaporated, either to dryneſs, if you defire to 
have the Salt in a dry form, or to any other degree 


you think proper. 
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This mai I followed at firſt; Ke as:it 1 is ex. 
ceeding long and tedious, though perhaps the beſt; 
and as I wanted to have a moderate quanti 
of Soluble Chalybeated Tartar, with leſs trouble, 
and in leſs, time, if poſſible, I reſolved to try whe⸗ 


ther or no Cream of Tartar, though ſeparated from 
the liquor and, undiſſolved, were ſtill, capable. of 
acting on the Iron with ſuch efficacy as to diffolve 
it. I therefore continued to boil the tartarous ſolu- 
tion on the filings. of Iron, notwithſtanding. the 
f Precipitation of tl e Cream of Tartar, taking Care 


only to add freſh water from time to time, as di- 


rected in the proceſs for the Tartarized Tincture of 
Mars, to replace what evaporated; and I obſerved 
that, in fact, the Cream of Tartar, though not 
perfectly diſſolved, but only divided and agitated 
* the motion of boiling, ſtill continued to a&t upon 

the Iron; fo that the liquor, after boiling ſeven or 


eight bours, was ſo impregnated as to yield by eva- 


Ben a reaſonable Wußte in 8 5 855 in ” 


e orm. 


PROCESS iv. 


Grape if 7 artar combined with the ee 8 part of 
Antimony. \Stibiated or Emetic 2. artur. 


P ULVERIZ E and mix together equal parts 
of the Glaſs and of the Liver of Antimony, 
Put this mixture, with the ſame quantity of pul- 


verized Cream of Tartar, into a veſſel capable of 


containing: as much water as will diſſolve the Cream 
of Tartar. Boil the whale. for twelve hours, from 


time to time adding warm water, to replace what is 
diſſipated by evaporation, Having thus boiled your 


n r it while nm * es to - 4 
| 1 | 7 NEB} 


* 


PraGTICr of carne TRV. 295 


gels; and you will have 7 e matter which 1 is 
e e 1 75 n eee en of is 
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E Class and Liver of Antimony are abs CT 
as was faid in its place, than the metallic earth of 
Antimony ſeparated from the redundant Sulphur of 
that mineral; bur ſtill retaining ſuch a quantity of 
phlogiſton as to poſſeſs, excepting its metalline 
colqur, nearly the ſame properties with Regulus of 
Antimony, and ef] pecially its Emetic quality, and 
its ſolubi ity in Aa Loder theſe two prepara- 
tions {tem to have more of an Emetic quality 
than the Regulus itſelf, and therefore are employed 
preferably to all others in the preparation of. e. 
tic „ | 

It is not yet aſcertained in which of oh Pfei. | 
ples of Antimony its Emetic virtue reſides. ©, We 

are ſure however that it cannot be aſcribed to its 
earn part: for the calx of Antimony, when en- 
tirely deprived of all phlogiſton, is not Emetic, 
nor even purgative; as is evident from the effects 
of Diaphoretic Antimony and the Pearly Matter. 

Some Authors think Antimony contains an Ar- 
ſenical principle, to which they impute its Emetic 
7 ls nor is their opinion altogether void of 

probability. For this arſenical part ſeems to be in- 
dicated by ſeveral of the properties of Antimony, 
and particularly by its affinities with other metallic 
ſubſtances, in which it very nearly reſembles Ar- 
ſenic. But this doth not amount to a poſitive proof: 
for we can draw nothing but probable conjectures, 
at moſt, from ſuch analogies. 

Other Chymiſts think the Emetic virtue of Anti- 
mony depends on the union of its metallic earth 
with its phlogiſton. This opinion ſeems to me 
much more probable than the other: for by only 
recombining a — with 18 earth of Anti- 
| mony 
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mony deprived, by calcination of all its ns 
virtue, that virtue is perfectly reſtored, and the 


Regulus thus revivified is no leſs Emetie than that 


which never underwent calcinatian.. 


However this be, it is certain that Cream of 


-Tattar acquires an Emetic quality, not by barely 


unitit with one of the principles of Antimony, but 


by pity entirely the reguline, or ſemi-reguline, 
pſd ther 


and that its 5 5 55 quality is fo much 
the ſtronger, the more of that ſubſtance it hath 


diſſolved. This is the reſult of ſeveral experiments 
wage on the fubje& by Mr. Geoffroy. | 


That gentleman collected ſeveral 880 of Eme- 


tie Tartar, having different degrees of ſtrength. „1 
* employed, ſays he, * an ounce of each T thoſe 


„ Emetic Tartars: I rubbedthem ſeparately with an 
< equal weight, or ſomething more, of a-black flux, 


=” made of two patts of red Tartar and one part 


of Nitre calcined together. Theſe mixtures /] 
put into different crucibles, formed like invert- 
e ed cones : I kept them in a melting heat till 


the Salts in fuſion ſenk, and hs J 5 like a 
e ſmooth oil at the bottom of each crucible. 1 
ee then let the fire go out, broke the crucibles when 


| < cold, and found the reſuſcitated Regulys 2 in a 


« maſs at bottom. 

« Out of one ounce of the weakeſt Emetic Ta ar- 
er tars I obtained from thirty grains to one dram 
« eighteen, grains of Regulus. From one ounce 
« of ſuch. as were of a middling ſtrength I gor one 
% dram and an half; and the moſt violent Yielded 
< me two drams and ten grains. 

The power therefore of the firongeſt Emetic 


« Tartars, continues he, depends on the quantity 


« of Regulus of Antimony diffolved by the Cream 
« of Tartar, and the nearer the preparations of 


« Antimony, on Which the ſolution of Cream of 


1 Memois of the Academy for 7 34+ p. 421. 105 
| FI OS Tartar 


- 


7 Tartu boiled 
doth indeed diſſolve a little of the reguline part 
thereof; but that the quantity of Regulus diffolved 
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oe T artar is boiled, are to the form of 2 Regulus or 
Glatz, the more violent is the Emetic Fartar ; 


'« becauſe the Vegetable Acid of the Tartar acts 


then more immediately upon the Emetic part of 

the Antimony, and diſſolves more of it.“ 
Mr. Geoffroy found upon trial that Cream of 
W. a due time on Crude bangen 


thereby i is ſo very ſmall, that the Emetic Tartar j pro- 
duced is extremely weak, ' The groſs Sulphur, in 


cis caſe, hinders the Cream of Tartar from acting 
on the reguline part with fo much efficacy, as when 


the Antimony is properly ee by IN it 


entirely from its redundant Sulphurt. 


Norhing can be added to what Mr. Geoffroy bath 
faid on this ſubje&t, His, experiments are deciſive, 
and ſet the truth, | he intended to prove in the cleareſt 


light, 


Mr. Hoffman affrms that Emetic Tartar loſes 
part of its virtue by * boiled too long. A very 


able Chymiſt goes ſo far at to ſay th at Tartar 
ought not to boil above fix or ſeven minutes with - 
prepared Antimony; becauſe longer boiling deſtroys 

part of its Emetic quality. Can this ariſe from 


hence, that Cream of Tartar, after diſſolving a cer- 
tain quantity of the reguline ſubſtance, ſeparates 
from it afterwards? Or is the Cream of Tartar it- 


{elf decompoſed by too long boiling ? This deſerves 


to be particularly enquired into, as well as the na- 
ture of the Metallic Salt, which reſults from the 
union of the Acid of Tartar with 5 Regulus of 


Antimon 


Fir th "wich of Tartar acts alſo on ſeveral : other 
metallic ſubſtances, and particularly on Lead; with 
which it forms a Salt, reſembling Tartarized Tar- 


tar in the OS of its 7 : 
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liquors, ſuch as I Cyder, Bcer, "_ expoſed 
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alan begue, of he! ene Fe ermentatior 
turned into Vi inegar. 91 


HE Wing the Cyder, or the 'Malt-liquo; 
which you intend to convert into Vinegar, 


N being firſt thoroughly mixed with its lees, and with 


the Tartar it may have depoſited, put your liquor 
wr a vat uſed before, either for making or for 
holding Vinegar. This veſſel muſt not be quite full, 
and the external air muſt have acceſs to the liquor 


contained in it, Set it where the air may have a de- 
gree of warmth anſwering nearly to the twentieth de- 


gree above o in Mr. de Reaumur's Thermometer, 


Stir the liquor from time to time. There will ariſe 


in it a new fermentative motion, accompanied with 


heat; its vinous odour will gradually e and 


turn to a ſour ſmell, which will become ronger 
and ſtronger, till the fermentation be finiſhed, and 


ceaſe of itſelf. Then ſtop your veſſel cloſe ; the li 
| i; ol it contains will be found converted inte Vinegar, 


OBSERVATION 000 
" ALL ſubſtances that have undergone: 110 ſpirituous 


lte on are capable of being changed into an 
Acid, by paſſing through this ſecond fermentation, 


or this ſecond ſtage of fermentation. Spirituous 


10 
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to a hot air, grow ſour in a very ſhort: time. Nay, /. 
theſe liquors, though kept with all poſſible care, 
in very cloſe veſſels, and in a cool place, degenerate 
at laſt, change their natures, and inſenſibly turn 
ſour. Thus the product of ſpirituous fermentation. 
naturally and ſpontaneouſly degenerates to an Acid. 
For this 4 it is of great importance, in mak- 
ing Wine, or any other vinous liquor, to ſtop the 
fermentation entirely, if you deſire the Wine Thould 
contain as much Spirit as poſſible. It is even more 
advantageous to check the fermentation, a little 
before it comes to the heighth, than afterwards: be- 
cauſe the fermentation, though ſlackened, and in ap- 
pearance totally ceaſed, ſtill continues in the elles, | 
but in a manner ſo much the leſs perceptible, as it 
proceeds more ſlowly. Thus thoſe liquors, in which 
the fermentation is not quite finiſhed, but checked, 
continue for ſome time to gain more Spirit: whereas, . 
on the contrary, , they degenerate. and gradually 
| turn ſour, if you let the ſpirituous fermentatign go 
, on kill it be entire fndbed.- b 


JT | | 0 | HAILHS mn n 
The production of th ſecond fermentation, 


„which we are now to conſider, is an Acid of ſo 
. much the greater ſtrength, the ſtronger and more 
generous the ſpirituous liquor, in which it is excited, 


f originally was. The ſtrength of this Acid, com- 
q monly called Yinegar, depends likewiſe in a great 
meaſure on the methods uſed in fermenting the vi- 
1] nous liquor, in order to convert it into Vinegar : for 
b if 1t be fermented in broad, flat veſſels, and left to 
grow ſour of itſelf, the ſpirituous parts will be diſ- 
ſipated, and the liquor, though ſour indeed, will 
be-yapid ang 8 
The Vinegar- makers, to increaſe the ſtrength of 


us {Hil} ip 6 5 | . f | an 
| their Vinegar, . uſe certain methods of which-they- 


an 1 e | Meint 

n make a myſtery, keeping them very ſecret, How- 

us ever, Mr. Boerhaaye gives us, from ſome Authors, 

ed „ * 333 1 1 1313-320 5508 „ 2. the 
70 * 
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aue following deſeription of a proteſs for ng | 


2 Vinegar: | | Me 7 


<4 Take two large Galen Vats or Hogſheads, ad 
« in kack of theſe” place a wooden grate or hardfe, 
«* At the diſtance of 2 foot from the Bottom. Set the 
«- veſſel opright, and on the grates place a mode. 
A rately cloſe layer of green twigs, 0 freſh curtings 
ef the vine. Then fill up the yeſſel with the 

« fbot⸗ alks of grapes, commonly called the Rape, 
to within a foot of the tog of the veſſel, which | 
«© muſt be left quite open.” 
7 Having thus prepared the bind elle potir 
r rity them the Wine to be converted into Vinegat, 
«i {5 as to fill one of them quite up, and the'other 
«© but Half full. Leave them thus for twenty-four 
urs, and then fill up the half filled veſt, with 
- «« liqu from chat enen is quite full, and which 
6 wilt now in its turn be left only half full. Four 
and twenty hours afterwards repeat the ſame'ope- 
ce ration, and thus go on, keeping che veſſels alter. 
« nately full and half full, durin ita twenty four 

4hours,/ tilF the Vinegar be made. On the ſecond. 
areal day there will ariſe, in the half. filled 
<< veſſell a fermentative motion, accompanied with 
4 ſenſcble heat; which will gradually increaſe 
dom dag to: day. On the contrary, the ferment- 

es ing motion is almoſt imperceptible in the full 
veſſelꝭ and as the two veſſels are alternately full 
«and Half full, the fermentation. is b' that means, 
in ſome: meafute, interrupted, and is an re- 
ho newed every other day; in each veſſel. 
When this motion appears to be entirely ceaſed, E 
« even in the halſt filled veſſel, it is'a ſign that the 
* fermentation is finiſned; and therefore the vine - 
0 gar is then to be put into common caſks cloſe 
1 ſtopped, and kept in a cool place. 
A greater or leſs degree o nch goculencmes 
« or checks this, as well as 5 th ſpirituous fermenta- 
2 tion. 


. 


put it. 


* 
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ee tion. In France it is finiſhed in about fifteen 
days, during the ſummer ; but if che heat of 
« the air be very great, and exceed the twenty 
&« fifth degree of Mr. de Reaumur's 'Thermometer, 
« the half-Rfled- veſſel: muft. be filled up every 
« twelve Hours; becauſe if the fermentation be not 
c ſo checked in that time, it will become ſo vio- 
« lent, and che liquor will be ſo heated, that many 
« of the ſpirituous parts, on which the ſtrength of 
« the Vinegar depends, will be diſſipated; ſo that 
nothing will remain, after the fermentation, 
te, hut 4 vapid waſh, ſour indeed, but effete. The 


3 
© + N 


« barer ro preVent the einen of the leine 


le parts, it is a ,roper and uſual precaution to cloſe 


« the mouth of the half. filled vefſel, in which the 
© liquor ferments, with a cover made alſo of oak 
« wood,, As to the full veſſel, it is always left 
« Open, that the air may act freely on che liquor 
« jt contains; for it is not liable to the fame incon- 
«, veniences,, becauſe it ferments but very ſlowly.” 
The vine-cuttings and grape-ftalks, which the 
Vinegar-makers put into their veſſels, ſerve to in- 
contain a very manifeſt and perceptible Acid. They 
alſo ſerve as a ferment 3 that is, they diſpoſe the 
Wine to become cager more expeditiouſſy and 
more vigorouſly: .. They are the better, and the 
more efficacious, for having been once uſed, becauſe 
they are thereby thoroughly drenched with the fer- 
mented Acid: and therefore the Vinegar- makers 


lay them by, for preparing other Vinegar, after 
vaſhing them nimbly in running water, in order to 
free them from a viſcid oily matter, which 7 les 


on them during the fermentation. This matter 


muſt by all means be removed becauſe it is q- 
N to grow mouldy and rot; ſo that it cannpt 


ut be prejudicial to any liquor into which you 
| As 


* 


3%  Exaieurs % 
As the Acetous fermentation differs from the Spi- 
rituous in its production, ſo it doth in many cir- 
cumiſtances attending it. 1. Motion and agitation 
are not prejudicial to the Acetous fermentation, as 
they are to the Spirituous; on the contrary, mo- 
derate ſtirring, provided it be not continual, is of 
ſervice to it. 2. This fermentation is accompanied 
with remarkable heat; whereas the warmth of 
the ſpirituous fermentation is ſcarce ſenſible. 3. I 
do not believe there ever was an inſtance of the va- 
pour that riſes from a liquor in Acetous fermentas 
tion proving, noxious, and producing either diſor- 
ders or ſudden death, as the vapour of fermenting 
Wine doth. 4. Vinegar depoſites a viſcid oily 
matter, as hath juſt been obſerved; very different 
from the Lees and Tartar of Wine. Vinegar ne- 
ver depoſites any Tartar ; even though new Wine, 
that hath not yet depoſited its Tartar, ſhould be 
JJV So EE 
I.!he following proceſſes will give us occaſion to 
treat of the nature of Vinegar, and the principles 


# 


of which it conſiſts. _ 
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IJ5“ concentrate Vinegar by\Froft. 
[XPOSE to the air, in froſty weather, the 
H, Vinegar you deſire to concentrate. Teicles will 
form in it; but the whole liquor will not freeze, 
Take out thoſe icicles: and if 0 defire a further 
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concentration of your Vinegar . the 


liquor which did not fre: t be 
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| 1 HR with an Acid, freeze wh miacly: 
more difficulty than pure water. Thus, if a very 
aqueous acid liquor be expoſed to froſt, ſome of the 
water in the liquor will preſently r while the 
reſt, being rendered more acid by the ſeparation of 
the frozen phlegm, will remain fluid, and reſiſt the 
degree of cold Which freezes water. - Now Vinegar, 
being an acid liquor containing much water, may 
therefore be highly concentrated by freezing its 
phlegm in this manner; and the more icicles ou 
get from it; the ſtronger and 1 8 active will the 
remaining Wine gan dee eee cwh ani | 
Mr. raph was! the! TY > I believe who, hos" 


» 


to compare them, and diſcover how inch 8 
each Vinegar was rendered by the freezing of the 
aqueous part. To determine the ſtrength of the 
Vinegars, he made uſe of the method pointed out 

by Mr. Homberg and Mr. Stahl. This. method 
conſiſts in combining to the exact point. of ſatura- 
tion, a certain quantity of Vinegar with well dried 

N Salt of Tartar. The more Salt of Tartar is re · 

? quired, to abſorb and perfectly neutralize; the Vi- 

negar, the ſtronger it muſt be. reckoned; , becauſe. 

t che quantity of Alkali neceſſary to conſtitute a Neu- 

. tral Salt 1s aways e to the n of 

] 


Acid in that BO; e 
Vor. II. ( X 2 "One 
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One of the Vinegars employed in Mr, Geoffroy's 
experiments, two drams of which were entirely ab- 
ſorbed by fix grains of Salt of Tartar, having been 
concentrated by once freezing, and thereby reduced 
from eighteen quarts to ſix, he found it ſo increaſed 
in ſtrength, that two drams thereof required twenty 
four grains of Salt of Tartar to abſorb tem. 

The firſt icicles that ſeparate from Vinegar, in this 
proceſs, are perfectly glear, and as inſipid as water. 
As the Vinegar becomes more concentrated, the 
plates of ice becoming thinner, more ſpongy, and 
flaky like ſnow, retain between them ſome portion of 
the Acid; and it is proper to begin to ſave them as 
ſoon as they appear to be ſenſibly acic. 

Mr. Geoffroy carried the concentration of Vinegar 
as far as the cold of that winter 1739 would allow 
him; and eight quarts of Vinegar, already concen- 
trated by froſt in the preceding years, being reduced 
to two quarts and a half by the froſt of the 19th of 
January, the coldeſt day of that year, was found 
to be ſa ſtrong, that two drams thereof required 
forty eight grains of Salt of Tartar to abſorb them. 
The icicles of this Vinegar, being thawed, retained 
ſo much ſtrength as to require thirteen grains of the 
Salt of Tartar to abſorb them. „„ 

Vinegar ſuffers no decompoſition by the conge- 
lation of its phlegm, and the conſequent concentra- 


tion of its Acid. What is left ſtill contains all the 


principles of which Vinegar conſiſts. Its principles 
are only brought nearer together, and into a ſmaller 
compaſs: and for this reaſon it grows the thicker, 
the more it is concentrated. When therefore you 
deſire to concentrate the Acid of Vinegar, and at 


the ſame time to purify; it, that is, to free it from 


ſome of its oil and earth, you muſt haye recourſe 
to diſtillation. n 8 
Wine, as well as Vinegar, may be concentrated 
by freezing. Mr. Stahl expoſed ſeveral Tr of 
| | : ine 
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Wine ta the froſt, and by that means ſeparated 
from them about two thirds, or three quarters, of 
almoſt pure phlegm. The remainders of the Wines 
ſo concentrated were of a ſomewhat thickiſn con- 
ſiſtence. They were very ſtrong, and kept for ſe- 
veral years without altering in places where the 
free acceſs of the air, alternately cold and hot ac- 
cording to the ſeaſons, would have ſoured, or 


2 any other kind of Wine in the ſpace of a 
1 I 


w weeks. bY 

Wine thus concentrated by freezing isnot theteby 
decompoſed, any more than Vinegar: it is only 
dephlegmated. By the addition of as much water 
as was ſeparated from it, you may reſtore it to its 
former condition; in which reſpect it differs greatly 
from the reſidue. of Wine whoſe ſpirituous part, 
with a proportion of its phlegm, hath been drawn 
off by diſtillation : for though you mix that re- 
ſidue again with the principles you ſeparated from 
it, you can never make Wine of it again; the 
ſpirituous part being no longer in a capacity to 
combine with the other principles of the Wine, in 
the ſame manner as before that ſeparation. And 
this ſhews that heat, beſides ſeparating the moſt 


volatile parts, produces moreover a conſiderable 


change in the diſpoſition of thoſe which did not riſe 
in the firſt diſtillation, | 3 
Since the above experiments were made by Meſſ. 
Stahl and Geoffroy, concentration by freezing is 
pretty frequently practiſed in laboratories z but on 

inegar only, ſeldom on Wine: becauſe, when 

inegar is thus concentrated, a much ſtronger Acid 
is more eaſily and more expeditiouſly obtained from 
it, as will be ſhewn in the following proceſs; where- 
as the diſtillation, as well as the quality, of Spirit 
of Wine is much the ſame,. whether the Wine it is 
obtained from be concentrated or no. The reaſon 
of this difference is, that Spirit of Wine, being very 

| „ | light, 
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light, rife. in diſtillation before the Wan where⸗ 
as the Acid of Vinegar, being much more pon- 


derous, riſes only at the ſame time ec the ws : 
ous part, or even after it. 


PROCESS Ill. 
vi inegar analyzed by Diftillation., 


Ido a glaſs or ſtone cucurbit put the Vine- 
gar to be diſtilled ; fit to it a glaſs head; place 
your alembic in the fand-bath of a diſtilling fur- 

nace, and lute ona receiver, Apply a very gentle 
heat at firſt. A clear, limpid, light liquor will 
riſe, and fall in diſtinct drops, Ero waver, from the 
noſe of the alembic, 
Continue diſtilling this firſt 8 till the vine- 
gar contained in the cucurbit be diminiſhed about 
a fourth part. Then ſhift your receiver, and in- 
creaſe the fire a little. A clear liquor will ſtill 
come over, but heavier and more acid than the 
former. Diſtill in this manner, till you have drawn 
off, into your ſecond receiver, two thirds of the li- 
quor that was left in the cucurbit., 15 

A thick matter will now remain at the bottom 
of the ſtill: put it into a retort; lute on a receiver; 
ſet your retort in a revcrberating furnace, and diſ- 
till with degrees of fire. There will come over a 
limpid liquor, very acid and ſharp, yet ponderous, 
and requiring a great degree of fire to raiſe it; on 
which account it makes the receiver very hot. It 
hath a ſtrong empyreumatic ſmell. When the diſ- 
tillation begins to ſlacken, increaſe your fire. 
There will riſe an Oil of a fetid, quick ſmell. At 
laſt, when nothing more will riſe Sick the ſtrongeſt 

* break the retort, and in it you wil find a black 


— 
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charred matter: burn it, and from the aſhes lxivi- 


ated with water you will obtain a Fixed Alkali. 
OBSERVATIONS. 


Nox of the liquors; that come over in this 


operation, before the laſt fetid Oil, ſeem to have 
any other properties than thoſe of an oily Acid; 
none of them is inflammable, none of them re- 
ſembles Spirit of Wine; but all of them being 
thrown into the fire extinguiſh it. Mr. Boerhaave 


however takes notice that a Chymiſt, named Vigani, 


affirms the firſt portion of the liquor which riſes 
in the diſtillation of Vinegar to be inflammable, 
and no other than Spirit of Wine. Mr. Boerhaave 
ſuſpected that this might happen from Vigani's 
having diſtilled Vinegar too newly made; and found 
upon trial that Vinegar, being diſtilled ſoon after 
it was made, yielded at firſt in diſtillation a certain 
quantity of an Ardent Spirit; but that the ſame 
thing did not happen in the diſtillation of old 
Vinegar. And this proves that fermentation hath 
the ſame effect on Vinegar as on Wine; that is, that 
though the fermentation which produces theſe li- 
quors ſeems to be over in a certain time, when the 
violent inteſtine commotion ceaſes, yet it ſtill con- 


tinues in the veſſels for a conſiderable time after, 
though it be imperceptible. Thus, the portion of 
Ardent Spirit, obtained from ſome Vinegars, comes 


from a ſmall quantity of Wine, which ſtill remains 


unchanged in theſe Vinegars, not having had time 


enough to turn ſour. For it is certain, from the 


experiments of all other Chymiſts as well as Mr. 
Boerhaave, that Vinegar, when old enough, yields 
no Ardent Spirit in diſtillation. 

But though old and well made Vinegar, yields no 
Ardent Spirit in diſtillation, we cannot thence con- 


clude thatir contains none. On the contrary, there 


are experiments which demonſtrate that ſome of the 
ft R 3 . 
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Ardent Spirit, which was in the Wine before it waz 
turned into Vinegar, ſtill remains; but probably 
ſo combined and blended with the acid part, that 
it cannot be ſeparated and rendered perceptible but 

by peculiar proceſſes. RE 5 
Mr. Geoffroy obtained an Ardent Spirit from 
| Vinegar, by diftilling it as ſoon as it was con- 
„ centrated by freezing. This ſpirit, ſays he“, is 
| e the firſt liquor that riſes. At firſt it hath only 

es the ſame degree of inflammability as brandy, _ 
but, when re- diſtilled in the Balneum marie, it 
« fires gun- powder, like the beſt rectified Spirit 

& of Wine: with this difference, that our Spirit is 
„e jmpregnated with an oil of an acrid taſte and 
« empyreumatic ſmell, which makes it yellow, 
" an imparts its odour to it. This Spirit, at 
“ Jeaſt that which comes over firſt, retains none of 

« the Acid of the Vinegar; ſeeing it neither changes 
ce the tincture of violets, nor efferveſces with Salt 

at Tarm” 7: * 5 . | 

Mr. Geoffroy obſerves, that, if Vinegar concen- 
trated by freezing be afterwards kept for ſeveral 
years, no Ardent Spirit will then be obtained from 
it by diſtillation. And this confirms what we ſaid 
of unconcentrated Vinegar, and gives reaſon to 
think that the Ardent Spirit obtained from Vinegar, 
either by diſtilling it after concentration by freezing, 
or by other proceſſes of which we ſhall treat in the 
ſequel, is foreign to the Vinegar, and is only found 
therein, as was ſaid above, becauſe Vinegar con- 
rains a certain quantity of Wine which hath not 
"altered its nature. For the Spirit of Wine we 
cbtain from Vinegar doth not hinder our obtaining 
from it a great deal of Acid, which being more 
gonderous riſes after it. Mr. Geoffroy gives the 
following account of the ſequel of his analyſis of 

"Vinegar by diſtillation.” 16M 


Co x Cad 
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&« Continuing to diſtill in a Balneum marie the 


«.concentrated Vinegar, of which I had employed 
« four pounds two ounces, there was left, after the 


ce 
60 


cc 
( 
ee 


diſtillation, a reſiduum of Worten ounces; 
which could not riſe, becauſe: it was too thick. 
I found-it covered with a ſaline cruſt, which is 
the true Eſſential Salt of Vinegar, and not of the 


ſame nature with Tartar: for Tartar of Wine 
is ſcentleſs;| whereas the Salt of Vinegar hath 
a pungent ſmell, being the Acid of Tartar ſub- 
tilized by its union with the Sulphureous parts, 
If a ſand-bath be now uſed; ipftead of the balneum 


mariz, to carry on the diſtillation without burning 
the matter, part of this Salt will be reſolved, and 


yield the laſt Acid Spirit, which is the ſtrongeſt 


that can be obtained. 

«. After I had, by a Ie EY nde all the 
Acid Spirit that the ſeveral reſiduums put toge- 
ther would yield, I faund at the bottom of the 


* cucurbit a brown maſs, of the conſiſtence of a 


pretty ſolid extract. Of this I put into a retort 
two pounds, together with ſix pounds of ſand 
well waſhed and very dry; and, applying a gra- 
duated heat, I firſt obtained fix ounces of an 
Acid Spirit, that ſmelt very ſtrong of the empy- 
reuma, and was a little coloured with ſome portion 
of oil: ſeven ounces of Spirit, having a volatile 


urinous ſmell, came over next: at laſt the 


white vapours appeared more and more denſe. 
A volatile concrete Salt adhered to the ſides of 
the ballon, and I found four ounces of a thick 
fetid Oil floating on the Spirit. The conerete 
volatile Salt, when collected, weighed two drams. 
The black matter remaining in the bottom of the 


retort, being calcined and lixiviated, yielded a 


fat . hols: which! it almoſt ma to 
ch, 
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1 have given this account of Mr. Geoffroy's ana. 
Iyſis of Vinegar at length, only becauſe it differs 
in ſeveral reſpects from that deſcribed in the proceſs, 
which is Mr, Boerhaave's, as well as from thoſe 
delivered by ſeveral other Authors, who make no 
mention either of the ſaline matter, which Mr. 
Geoffroy found on the reſiduum of Vinegar, after 
its firſt diſtillation in the Balneum marie,” or of the 
volatile urinous Spirit and vhs which he et 
from that reſiduum. 

' Theſe differences may ariſe either from whit man- 
ner of diftilling the Vinegar, or from Mr. Geof- 
froy's Vinegar having been concentrated by freez- 
ing, or rather from the quantity, and, above all, 
from the age of the Wee exarhined wy thoſe 
different Chymiſts. „ 

The diſtillation of Vinegar beer not only to 
ſepirate! its Acid from a conſiderable quantity of 
earth and oily parts, with which it is entangled, but 
alſo to dephlegmate and concentrate it. Yet Mr. 

Lemeri affirms that' Vinegar is not diftilled with a 
view to dephlegmate it. He condemns the com- 
mon method of throwing away the firſt runnings 
as uſeleſs phlegm, and ſaving only what comes off 

afterwards ; having, he ſays, obſerved, that the 
phlegm of Vinegar cannot be abſtracted, like that 
of many other acid liquors, and that what comes 
over firſt is almoſt as ſharp as what riſes afterwards, 
be the fire applied at firſt-ever ſo ſmall. . 
There is reaſon to think that Mr. Lemeri did 
not carefully enough examine the ſtrength of his 
Spirit of Vinegar, at the different ſtages of his dif- 
tillation : for Mr. Geoffroy, in the Memoir above 
cited, gives an account of a diſtillation of Vinegar, 
the product whereof he examined with care, having 
for that purpoſe divided it into five different por- 
tions: and his experiments put it beyond all doubt, 
that * firſt portions of ws of Vinegar 450 far 

Tom 
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from being ſo acid as the laſt. This Vinegar was 
; "ſtrong before diſtillation, that it required fix 
grains of Salt of Tartar to abſorb two drams of it. 
Two drams of the firſt portion of his Spirit were 
abſorbed by three grains only of Salt of Tartar: 
the Acid of the fecond portion took five grains to 
abſorb it. (Each experiment was made with two 
drams of Vinegar.) The third portion was abſorbed 
by ten grains; the fourth by thirteen, and the fifth- 
took no ls than nineteen: which proves that Vine- 
gar, like moſt ther Acids, may be concentrated 
by diſtilling off the moſt aqueous part, Which! is 
* hter than the Acid. 
hers are therefore two. ways of 8 
Vinegar, and ſeparating its moſt acid part, namely 
diſtillation and congelation. Theſe two methods 
may be ſucceſſively applied to the ſame Vinegar, 
and a very powerful Acid obtained by their con- 
currence. Mr. Geoffroy having expoſed to the 
froſt, on the gth af January 1739, the laſt ruſſet 
coloured liquor, drawn from the reſiduum of diſtill- 
ed Vinegar, found it ſo concentrated thereby, that 
it required i grains of at 05 Tartar t to den 
two Seems of 1 it. 0 e 45] 
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PROCESS 5 


Te Adil of Vinegar combined with alkaline Fiber 


ces. | Faliated Salt of Tartar, or Torre” 
. artar. Decompoſition of that Salt. 


Ine a glaſs cucurbit put ſome. very pure and. 


well dried Salt of Tartar; and pour on it ſome 
good diſtilled Vinegar, by little and little at a time. 


An effervefcence will ariſe. Pour on more Vinegar, 


till you attain the point of ſaturation. Then fit a 
head to the cucurbite; ſet it in a ſand- bath; and 
having luted on a receiver, diſtill with a gentle heat, 


and very ſlowly, till nothing remain but a dry mat- 


ter. On this reſiduum drop a little of the fame 
Vinegar; and if any efferveſcence appears, add more 
Vinegar till you attain the point of ſaturation, and 


diſtill again as before. If you obſerve no.efferve- 


ener, the operation was rightly performed. 
OBSERVYFVATIONS. 


IT is not eaſy to hit the exact point of ſaturation in 


preparing this Neutral Salt; becauſe the oily parts, 
with which the Acid of Vinegar i is loaded, hinder 


it from acting ſo briſkly and readily as it would do, 


if it were as pure as the Mineral Acids: and for 
this reaſon it often happens, that, when we have 
nearly attained the pointof ſaturation, the addition of 


an Acid makes no ſenſible efferveſcence, though the 
Al 
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Alkali be nat yet entirely ſaturated; which deceives 
the operator, and makes him conclude-erroneouſly- 
that he hath attained the true point of ſaturation. 

But he eaſily ives his miſtake, when, after 
having ſeparated from this ſaline compound all its 
ſuperfluous moiſture by diſtillation, he drops freſh 
Vinegar upon it: for then the Salts being more 
concentrated, and conſequently more active, pro- 
duce an efferveſcence, which wauld not have been 
ſenſible if this laſt portion of Acid, inſtead of com- 
ing into immediate contact with the dried Alkali, 
could not have mixed there with till diffuſed through, 
and in a manner ſuffocated by, that phlegm from 
which the Acid of the Vinegar, before neutralized, 
was gradually ſeparated by its combining with the 
Alkali; that phlegm keeping in ſolution both the 
Neutral Salt already formed and the Alkali not yet 
ſaturated. And for this reaſon it is neceſſary to try, 
after the firſt deſiccation of this Salt, which is 
called Regenerated Tartar, whether or no the juſt 
point of ſaturation hath been attained. . OO 
It may alſo happen, that, though the point of ſa- 
turation was exactly hit at firſt, this compound Salt 
ſnall nevertheleſs, after deſiccation, efferveſce with 
freſh Vinegar, and therefore not be in a perfectly 
neutral ſtate at that time. In this caſe the Salt muſt. 
have been dried by too violent a fire, and partly 
decompounded by an exceſs: of heat carrying off 
ſome of the Acid, which doth not adhere very 
. ftrongly to the Alkali. This is one of the reaſons 
why it is neceſſary that Regenerated Tartar be deſic- 
cated with a very gentle heat. ' I hs 

From what hath been ſaid, concerning the defic- 
cation of this Neutral Salt, it is plain that the uſe 
of it is only to free the Salt from the great quantity 
of ſuperfluous moiſture wherein it is diſſolved: 
which proves that the Acid of Vinegar, like all 
other Acids diſſolved in much water, is 1 

1 | rom 


316 . ELEMENTS of the ' 
from moſt of this redundant phlegm by being 
combined with a Fixed Alkali. And hence we 
muſt conclude that the Acid of Vinegar, contained 
in Regenerated Tartar deſiccated, is vaſtly ſtronger 
and more concentrated than it was before: and ac- 
cordingly Mr. Geoffroy, having decompounded 
this Salt, by the means of concentrated Oil of Vi- 
triol, obtained a Spirit of Vinegar in white vapours, 
which was very volatile and very ſtrong, but per- 


haps ſomewhat depraved with a taint of the Vitriolic 


0 ͤ 37 pos 
Though the Acid of Vinegar be freed, by com- 
bining with a Fixed Alkali, from a great quantity 
of ſuperfluous phlegm, as was ſhewn ave; yet the 
oily parts with which it is entangled ſtill cleave to 
it: theſe parts are not ſeparated from it by its con- 
_ verſion into a Neutral Salt, but, without quitting 
it, combine alſo with the Fixed Alkali; and this 
gives Regenerated Tartar a ſaponaceous quality, and 
leveral other peculiar properties 
Regenerated Tartar, when dried, is of a brown 
colour. It is ſemi-volatile; melts with a very gen- 
tle heat, and then reſembles an unctuous liquor; 
which indicates its containing an Oil: when caft 
upon live coals, it flames; and, when diſtilled with 
a ſtrong heat, yields an actual Oil; all which evi- 
dentiy proves the exiſtence of that Oil. - _ 
I.!mhis Salt is ſoluble in Spirit of Wine; a quality 
which it probably owes alſo to its Oil. It requires 
about ſix parts of Spirit of Wine to diſſolve it; and 
the diſſolution ſucceeds very well in a matraſs, with 
* the help of a gentle warmth. If the Spirit of Wine 
be abſtracted from this ſolution, by diſtilling with a 
{mall fire, the Salt remains at the bottom of the cu- 
.curbit, in the form of a dry ſubſtance compoſed 
of leaves lying one upon another; which hath pro- 
cured it the name of Terra Foliata Tartari, or Fo- 
Hated Salt of Tartar, 4 
| e t 
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It is not abſolutely neceſſary that Regenerated 
Tartar be diſſolved in Spirit of Wine to make the 
Foliated Salt: for it may be procured in this form, 
by only evaporating the water in which it is diſſolved. 


But the operation ſucceeds better with Spirit of 
Wine; probably becauſe the ſucceſs thereof depends 
on uſing an exceeding gentle warmth: now Spirit 


of Wine evaporates with much leſs heat than water. 
| Regenerated Tartar may alſo be cryſtallized. If 
you deſire to have it in this form, combine the Acid 
with the Alkali to the point of ſaturation ; eva- 
porate the liquor ſlowly to the conſiſtence of a ſy- 
rop, and ſet it in a cool place; where it will ſhoot - 
into cluſters of cryſtals lying one upon another like 
feathers, 3 F gr | 
_ Vinegar perfectly diſſolves abſorbent matters 
alſo, and particularly thoſe of the animal kingdom; 


ſuch as Corals,  Crabs-eyes, Pearls, &c. In order 


to a diſſolution of ſuch matters, you 'muſt pulve- 
rize them, put them into a matraſs, and pour on 
them Spirit of Vinegar to the depth of four fingers 
breadth : an efferveſcence will ariſe: wiien that is 


over, ſet the mixture to digeſt two or three days in 


a ſand-bath ; then decant the liquor, filter it, and 


evaporate it to dryneſs with a very gentle heat. The 


matter which remains is called Salt of Coral, of 
Pearls, of Crabs- eyes, Sc. according to the ſub- 
ſtances diſſolved. If, inſtead of evaporating the 


liqour, a Fixed Alkali be mixed there with, the ab- 
ſorbent matter, that was diſſolved by the Acid, 
will precipitate in the form of a white powder, 


which is. called the Magiſtery of Coral, of Pearls, 
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The Acid of Vinegar combined with Copper. Verdi. 


gris. Cryſtals of Copper. This combination di. 
- compounded. Spirit of Verdegris, 

NTOa matraſs put Verdegris in powder; 

I Pour on it diſtilled Vinegar to the depth of four 
gers breadth, Set the matraſs in a moderate ſatid- 
heat, and leave the whole in digeſtion, ſhaking it 


from time to time. The Vinegar will acquire a 


very deep blue-green colour. When the liquor is 
ſufficiently coloured, pour it off by inclination.” Put 
ſome freſh Vinegar into the matraſs; digeſt as be- 
fore; and decant the liquor again when it is ſuffi- 
ciently coloured. Proceed in this manner till the 
Vinegar will extract no more colour. There will 


remain in the matraſs a conſiderable quantity of un- 


diſſolved matter. The Vinegar thus impregnated 
with Verdegris is called Tin&ure of Copper. 
Mix theſe ſeveral Tinctures, and evaporate them 
with a gentle heat to a pellicle. Then ſet the liquor 
in a Cool place: in the ſpace of a few days a great 
many ork 


Pour off the liquor from the cryſtals ; evaporate it 


again to a pellicle, and ſet it by to cryſtallize. Con - 


tinue theſe evaporations and cryſtallizations, till no 
more cryſtals will ſhoot in the liquor. Theſe are 
called Cryſtals of Copper, and are uſed in painting. 
To this combination of the Acid of Vinegar with 
Copper the painters and dealers have given the 
title of Diſtilled Verdegris. 8 

OBSERVATIONS. 
'Vzxpxcrrs is prepared at Montpellier. To 


— 


make it they take very clean plates of Copper, Which 


they lay, one over another, with huſks of grapes 


— 


als of a moſt beautiful green colour will 
ſhoot therein, and ſtick to the ſides of the veſſel. 
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between, and after a certain time take them out. 
Their ſurfaces are then covered all over with a very 
beautiful green cruſt, which is Verdegris. This 
Verdegris is nothing but Copper corroded by the 
Acid of Tartar, analogous to the Acid of Vinegar, 
which abounds in the Wines of Languedoc, and 
eſpecially in the rape, huſks, and ſtones of grapes 
that have a very auſtere taſte. Verdegris is a fort 
of ruſt of Copper; or Copper corroded and opened 
by the Acid of Wine, but not yet converted en- 
tirely into a Neutral Salt: for it is not ſoluble in 
water, nor does it cryſtallize. This ariſes from its 
not being united with a ſufficient quantity of Acid. 
The deſign of the operation here deſcribed is to fur- 
niſh the Verdegris with the quantity of Acid re- 
quiſite to make it a true Metallic Salt; for which 

purpoſe diſtilled Vinegar is very fit. 8 
Cryſtals of Copper may be obtained, without 
employing Verdegris, by making uſe of Copper it- 
ſelf diffolved by the Acid of Vinegar, according to 
the method practiſed with reſpect to Lead, as ſhall 
be ſhe wn hereafter. But Verdegris is generally uſed, 
becauſe it diſſolves ſooneſt; it being a Copper al- 
ready . half-diffolved by an Acid correſpondent to 
tape VIS oo doe nb def as 
Cryſtals of Copper are decompounded by the 
action · of fire alone, without any additament; be- 
cauſe the Acid of Vinegar adheres but looſely to 
Copper. In order to decompound this Salt and 
extract its Acid, it muſt be put into a retort, and 
diſtilled in a reverbatory furnace with degrees of 
fire. An inſipid phlegm riſes firſt, which is the 
water retained by the Salt in. cryſtallizing. This 
phlegm is ſucceeded by an acid liquor, which riſes 
in the form of white vapours that fill the receiver. 
Towards the end of the diſtillation the fire muſt be 
violently urged, in order to raiſe the ſtrongeſt and. 
moſt fixed Acid. At laſt there remains in the retort 4 
RE: a. FR) N . 
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black matter, which is nothing but Copper, that 
may be reduced by melting it in a crucible with 
one part of Salt-petre and two parts of "Tartar, 
A ſimilar Acid, but more oily, and in a much ſmaller 
quantity, may be obtained from Verdegris by dif. 
r eee 
The Acid, which in this diſtillation comes over 
after the firſt phlegm, is an exceeding ſtrong and 
concentrated Vinegar. It is known by the title of 
(Spirit of Verdegris. Zwelfer, and after him M. le 
Fevre in his Chymiſtry, beſtows extraordinary 
Traiſes on this Spirit; pretending that it will pro- 
ag the Salt of Coral, and others of the ſame kind, 
without loſing any of its virtue, or ceaſing to be 
acid; ſo as to remain till capable of performing 
other operations of the ſame nature. But Mr. 
Boerhaave and Mr. Lemeri poſitively deny the fact; 
and with good reaſon, having formed their judg- 
ments on their own experiments. 
Tet I can hardly think both Zwelfer and le Fevre 
would have affirmed a thing of this nature, in ſuch 
a poſitive and confident manner, if they had been 
convinced in their minds that it was falſe. We 
muſt ſuppoſe that thoſeChymiſts exatnined the mat- 
ter with too little attention, and were miſled by ſome 
fallacious appearance. Probably they may have com- 
pared this concentrated Vinegar with common diſ- 
tilled Vinegar; they may have put to their Coral 
an equal doſe thereof; and, after ſaturation, they 
may have diſtilled off the ſuperfluous liquor, which 
may have efferveſced with freſh Coral and diſſolved 
it. Surpriſed at this effect they may have imagined 
that their Acid had loſt none of its ſtrength, and 
that it had the virtue of converting into Salt any 
quantity of Coral, or ſuch other matters, with- 
out any prejudice to its Acidity. . A raſh conclu- 
ſion: which certainly they never would have made, 
| if they had carried the experiment _— i 
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they had diſſolved a third or a e ene of 
Coral in their Vinegar: for they would have been 
thereby convinced that the Spirit of Verdegris, 
hike all other acid Spirits, depoſites and leaves its 
Acid in abſorbent matters; and that if the liquor 
which they drew off by diſtillation from their fir 
Salt of Coral, was ſtill acid, and capable of dif- 
ſolving freſh Coral, nothing could be inferred from 
thence but that 1755 of Verdegris is an exceeding- 
ly concentrated Vinegar, which, in the ſame quan- 
tity of liquor, contains much more Acid than the 
. ſtrangeſt diſtilled Vinegar prepared in the common 
way; that therefore 'a_much ſmaller doſe thereof 
is required to convert a given quantity of Coral into 
Salt; and that the liquor, which they diſtilled from 
their firſt Salt, ſtill retained ſome of its virtue, 
only becauſe it was replete with much more Acid 
than could be neutralized by the Coral. But a loye 
of the marvellous ſo prepoſſeſſes the mind of man, 
that it often hinders him from perceiving the moſt © 
obvious facts. This is the fault of all the ancient 
Chymiſts in general; and I believe the only reaſon 
why. we find their books ſtuffed with ſo many un- 
ſucceeding experitnents was, that their heated ima- 
ginations frequently repreſented things to them 
otherwiſe than they really were... © 
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The Acid f Vinegar combined with Lead. Ceruſe. 

Salt or Sugar of Lead. Ybis combination decom- 
— e 

INTO the glaſs head of a cucurbit, put thin 

1 plates of Lead, and ſecure them fo that the7 

may not fall out when the head is put upon the 

cucurbit. Fit on this head to a wide- mouthed cu- 
. N | * curbit 
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curbit containing ſome Vinegar. Set it in a ſand. 
bath; lute on a receiver, and diſtill with a gentle 
heat for ten or twelve hours. Then take off the 
head: in it you will find the leaden plates co- 
vered, and, in a manner, cruſted over with a white 
matter. This being bruſhed off with a hare's foot 
is what we call Ceruſe. The leaden plates thus 
cleanſed may be employed again for the fame pur. 
Poſe, till they be wholly converted into Ceruſe by 
repeated diſtillations. During the operation there 
will come over into the receiver a liquor fomewhat 
turbid and whitiſh, This is a diſtilled Vinegar in 
which ſome Lead is diſſolved.  _. 
Reduce a quantity of Cetuſe into powder; put 
it into a matraſs; pour on it twelve or fifteen times 
as much diſtilled Vinegar; ſet the matraſs in a ſand- 
bath; leave the matter in digeſtion' for a day, | 
ſhaking it from time to time : then decant your li- 
quor, and keep it apart. Pour freſh Vinegar on 
what is left in the matraſs, and digeſt as before. 
Proceed thus till you have diſſolved one half, or two 
thirds, of the Ceruſe. CODER 
Evaporate to a pellicle the liquors you poured 
off from the Ceruſe, and ſet them in a cool place. 
Greyiſh cryſtals will ſhoot therein. Decant the li- 
quor from the cryſtals; evaporate it again to a pel 
- licle, and ſet it by to cryſtallize. Proceed thus 
evaporating and cryſtallizing, as long as any cryſ- 
tals will ſnoot. Diſſolve your cryſtals in diſtilled 
Vinegar, and evaporate the ſolution, which will 
then ſhoot into whiter and purer cryſtals. This is 
the Salt or Sugar of Lead. „ 


„ e -: 
LEAbp is eaſily diſſolved by the Acid of Vinegar, 
If it be barely expoſed to the vapour of that Acid, 
its ſurface is corroded, and converted into a kind of 
ealx or white ruſt, much uſed in painting, and known 
| * 
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by the name of Ceruſe or White Lead. But this 
reparation of Lead is not combined with a ſuffi- 
jent quantity of Acid to convert it into a Salt: 
it is no more than Lead divided and opened by the 
Acid of Vinegar; a matter which is to Lead what 
Verdegris is to Copper. And therefore if you de- 
ſire to combine Ceruſe with the quantity of Acid 
neceſſary to convert it into a true Neutral Salt, you 
muſt treat it in the fame manner as we did Verde- 
gris, in order to procure Cryſtals of Copper; that 
5. you muſt diſſolve it in diſtilled Vinegar, as the 
proceſs directs. wy | bt 

The Salt of Lead is not very white when it firſt - 
ſhoots; and for this reaſon it is diſſolyed again in 
diſtilled Vinegar, and cryſtallized a ſecond time. 
If Sale of Lead be repeatedly diſſolved in diſtilled 

_ Vinegar; and the liquor evaporated, it will grow 
thick; but carinot be deſiccated without great dif- 
ficulty. If the ſame operation be oftener repeated; 
this quality will be thereby more and more increaſ. 
ed; till at laſt it will remain on the fire like an Oil, 
or melted Wax: it coagulates as it cools, and then 
looks, at firſt ſight, like a metallic maſs; ſomewhat 

reſembling Silver. This matter runs with a very 
gentle heat, almoſt as eaſily as wax. 

The Salt of Lead hath a ſaccharine taſte, which 
hath procured it the name alſo of Sugar of Lead. 
For this reaſon when Wine begins to turn four, the 
ready way to cure it of that diſagreeable taſte is, to 
ſubſtitute a ſweet one which is not diſagreeable to 
the taſte, by mixing therewith Ceruſe, Litharge, 
or ſome ſuch preparation of Lead: for the Acid 
of the Wine diſſolves the Lead, and therewith 
forms a Sugar of Lead, which remains mixed with 


, the Wine, and hath a taſte which, joined with that 

: of the Wine, is not unpleaſant. But, as Lead 
f is one of the moſt dangerous poiſons we know, 

; this method ought never to be practiſed; and who- 
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ever employs ſuch a pernicious drug deſerves to be 

moſt ſeverely puniſhed. Yet ſome thing very like 
this happens every day, and muſt needs have yery. 
bad conſequences; while there is no body to blame, 
and thoſe to whom the thing may prove fatal can 
have no wiſtraſt of it 7 pr agony: 
All the retailers of Wine have a cuſtom. of filling 
their bottles on a counter covered with Lead, hay- 
ing a hole in the middle, into which a Leaden pipe 
is ſoldered. The Wine which they ſpill on the 
counter, in filling the bottles, runs through this 
Pipe into a Leaden veſſel below. In that it uſually 
ſtands the whole day, or perhaps ſeveral days; after 
which it is taken out of the Leaden veſſel, and 
mixed with other Wine, or put into the bottle of 
ſome petty cuſtomer. But, alas for, the man to 
Whoſe lot ſuch Wine falls! He muſt feel the moſt 
fatal effects from it; and the danger to which he is 
expoſed is ſo much the greater, the longer the Wine 
hath ſtood in the Leaden veſſel, and thereby acqui- 
red more of a noxious quality. We daily fee cruel 
_ diſtempers, among the common people, occaſioned 
by ſuch cauſes, which are not ſufficiently attended 
Wine that is not kept in cloſe veſſels is apt to turn 
four very ſoon, eſpecially in the ſummer; and the 
| retailers of Wine have obſerved that their drippings, 
thus collected in veſſels of Lead, are not liable to 
this inconvenience. . This is what hath eſtabliſhed 
among them the practice I am; ſpeaking againſt. 
As they ſee only the good effects thereof, and know 
nothing of its ill conſequences, we cannot be an- 
gry with them. It is natural to think, that, as Lead 
Hath the property of keeping Wine cool, it may by 
That means prevent its growing ſour for ſome time; 
and perſons who are not verſed in Chymiſtry can 
hardly ſuſpect that Wine is preſerved from being 
prick d, only by being converted into a kind of 
EE» | . Poiſon. 
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poiſon. © Yer this is the very caſe: for Lead doth 
not hinder the Wine from growing ſour; but, 
uniting with its Acid, as ſoon as it appears, and 
forming therewith a Sugar of Lead, changes the 
taſte thereof as hath been _ and hinders the 
| Acid from affecting the palate. 
Hence it appears Chow much it were to be wiſhed ; 
that the uſe of thoſe counters covered with Lead 
were aboliſhed entirely. Jam informed, by a Chy- 
miſt zealous for the public good“, chat he re pre- 
ſented this matter to the Magiſtrates ſeveral years 
ago. It is not to be doubted, that, when the dealers | 
in Wine know the all conſequences attending this „ 
practice, they will with pleaſure ſacrifice the ſmall 1 
| benefit they receive from it to the publick ſafety. 
It is eaſy to prove whether or no a ſuſpected Wine 
| contains Lead.” Tou need only pour into it a little 
Oil of Tartar oo deliquium;, or, if you have not 
that at hand, a lye of the aſhes of green wood, 
If there be any 1 diſſolved in it, the liquor will 
immediately grow tur bid, and the Lead will pre- 
cipitate in the form of a white poder; becauſe the 
Sugar of Lead it contains, being a Neutral Salt 
vhoſe baſis is a metal, is decompounded by the 
Fixed Alkali, which ſeparates that metal from the = 
Acid. Lead thus ſeparated from the Acid of t- 
"FOR by an Alkali i is called Magiftery of Lead. - 


* Mr. Rouelle, 1 1 a had b to mention ſeveral _ 
times in this work with the honour which he deſerves, and with . = 
+ whom I went through a Courſe of Chymiſtry when I Was a 1 
Student in Medicine. It muſt be obſerved, to the praiſe of this 
- ingenious Artiſt, that he is the firſt Frenchman. that ever gave 
Courſes of Chymiſtry, In theſe he explains the operations ac- 
cording t to the true and ſound Theory of the Science drawn. from 
the writings of Beccher, Stahl, Juncker, Boyle, Boerhaave, 
- Hoffman, and many other exceilent-Chymiſts, whom it would 
be tedious to mention here, as well as from the Memoirs of the 
. moſt celebrated Academics, ee om 1 the Academy 
. Sciences at Paris, 
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TCeruſe, or White Lead, is alſo a very dangerous 
poiſon. It is a pigment very much uſed, being the 
only White that can be applied with Oil. This 
White is the moſt common, or perhaps the 
cauſe of thoſe dreadful colicks, with which painters, 
and all that work in colours, are frequently afflicted, 
This induced me to examine all the ſubſtances ca- 
pable of affording a White, in order to find one, if 
-poſſible, which might be ſubſtituted for White Lead: 
ut, after a vaſt number of experiments, I had 
the mortification to be convinced that all Whites, 
even the brighteſt and moſt beautiful, which are 
not metallic, produce nothing, when ground with 
Oil, but greys, or dirty yellows. There is ſtill 
ſomething to be hoped for'in Whites obtainable 
from certain metallic ſubſtances: but, as every one 
of thoſe matters may be ſuſpected af ſome noxious 
Quality, long experience alone will remove our juſt 
apprehenſiens of danger from every thing affarded 
py ſuch ſubſtances. n 


I 0 return to the Salt of Lead: it may be de- 
compounded by diſtillation without additament. In 
order to perform this, you muſt put the Salt of 
Lead into a glaſs or ſtone retort, leaving a full third 
thereof empty, and diſtill in a reverberating fur- 
nace with degrees of fire. A ſpirit riſes, which fills 
the receiver with clouds. When nothing more will 
come over with a fire that makes the retort red- 
bot, let the veſſels cool, and then unlute them, 
Tou will find in the receiver an auſtere liguor, which 
is inflammable; or, at leaft, an inflammahle Spirit 
may be obtained from it, if about one half thereof 
pe drawn off by diftillation in a glaſs alembic. The 
fetprt in which the Salt of Lead was decompounded 
contains, at the end of the operation, a blackiſh 
matter: this is Lead, which will reſume its metallic 
form on being melted in a crucible; becauſe the 
Acid, by which it was diſſolved, and from which 
35 5 mp 4 s . 55 : 13 . 
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7 hath. been ſeparated, being of a very oily na- 

: oy hath left | in it 2 ſufficient quantity of phlo- 
iſton. 

What is moſt remarkable in this decompoſition 

of Salt of Lead is the inflammable Spirit which ic 

yields, though the Vinegar which entered into the 

HR * the Sal — to contain none at 


aff . 
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ILL a hogſhead with green plants, and tread 
them down a little; or, if the vegetables be 
and hard ſubſtances, divide them into minute 


them: then leave them, or the green plants, in the 
veſſel, uncovered and expoſed to the open air. By 
| degrees a heat will ariſe in the center of the veſſel, 
which will continue increaſing daily, at laſt grow 

very ſtrong, and be communicated to the whole maſs. 
As long as the heat is moderate, the plants will re- 
tain their natural ſmell and taſte. As the heat in- 


ereaſes, both theſe will gradually alter, and at laſt be- 


come very diſagreeable, much like thoſe of putrid 


animal ſubſtances. The plants will then be tender 


LO 1 TT had La boiled; or even be reduced to a 
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parts, and ſteep them a little in water to moiſten 


Lind of Pap, woe or les e Sb 2 
ads moiſture Hy contained before. | 


0 "OBSERVATIONS. 


br all vegetable matters are ſuſceptible of 
| putrefaction; bur ſome of them rot ſoonet, and 
others more ſlowly. As putrefaction is only A 
ſpecies of fermentation, the effect whereof is ta 
change entirely the ſtate of the Acid, by pon 
it with a portion of the earth and Oil of the-mixt, 
which are ſo attenuated that from this union chops te re. 
| ſults a new ſaline ſubſtance in which no Acid is dif. 
gernible; which on the contrary hath the properties 
of an Alkali, but rendered Volatile : it is plain, 
that, the nearer the Acid of a plant ſet to putrefy 
is to this ſtate, the ſooner will the putrefaction of 
chat plant be completed. Accordingly all plarits 
that contain a Volatile Alkali ready formed, or from 
which it can be obtained by inen, are che moſt 
diſpoſed to putrefaction. et 
Thoſe plants, in which the Acid is Ar manifeſt 
and ſenſible, are leſs apt to putrefy:; . becauſe all 
their Acid muſt undergo the change above ſpecified, 
But vegetable matters, whoſe Acid is entangled and 
_ clogged by ſeveral of their other principles, mult be 
| fill longer elaborated, before they can be reduced 
to the condition into which complete putrefaction 
Pri all vegetables. The earthy 7 oily part 
e jch the Acids of theſe ſubſtances are 7 
— be attenuated and divided by a previous fer- 
mentation, which, from thoſe parts ſubtilized and 
united with the Acid, forms an Ardent Spirit, 
wherein the Acid is more perceptible than in the 
. , or ſaccharine, juices out of which it Is 
) The Acid contained in the Ardent Spi ; 
| et be ſtill further diſengaged, before it can 
enter into the combingtion of a Nauen Alkali: 
con- 


— 
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conſequently the Ardent Spirit muſt undergo a ſort 
of decompoſitiony its Acid muſt be rendered more 
ſenſible, and be brought to the ſame condition as 
the Acid of plants in Which it manifeſts all irs 5 pros | 
rties. 

Hence it appears that the pirituous and acetous 
See nen tun, are only preparatives, which nature 
makes uſe of, for bringing certain vegetable mat- 
ters to putrefaction. Theſe fermentations therefore 
muſt be conſidered as adyances'towards that | 
faction, in which they terminate, or rather as the 
firſt ſtages of putrefaction itſelf. This is the opinion 
of Mr. Stahl, who. hath treated this ſubject "AP 
great ſagacity, and thrown much light upon it. 

Mr. Boerhaave is not altogether of the fame 
mind. He conſiders putrefaction as ſomething 
foreign to fermentation; as an operation independent 
of it, and very different from it. Hie Tves the 
title of fermentation to that inteſtine and pontane- 
_ bus motion only which produces an Ardent 8 
and changes it into an Acid. He founds his opi- 
nion on this, that the circumſtances attending pu- 
trefaction are different from thoſe which accompany 
ſpirituous and atetous fermentation; that the pro- 

oct of putrefaction is very different from the pro- 
_ facts: of theſe fermentations; and laſtly, that all 
vegetable and amimal ſubſtances are ſuſceptible of 
putrefaction, whereas only ſome kinds of chem are 
Ahne of fermentation properly ſo called. 

Mr. Boerhaave 4s ſo far right, that we ought not 
10 confeund together operations which differ in 
ſeveral reſpects, and reſult in different productions; 
but Mr. Stahl's opinion muſt nevertheleſs be looked 
on as highly probable, or rather abſolutely true. 
For it doth not neceſſarily follow, from the diffe- 
rence between the circumſtances and productions of 
fermentative motions, that the operations have no 
Felatiop to, or connection Vith, each other. They 
| may 
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may nevertheleſs be conſidered as different * 
one and the ſame operation: and if all vegetable and 


animal matters are not ſuſceptible of — three de- 


grees of fermentation, we can only infer from thence 
that there are mixts, in which the whole work of 
fermentation is yet to do; and that there are others 
whoſe principles are ſo diſpoſed that they are in the 
lame condition as if they had already undergone 
the firſt, or even the ſecond, degree of fermentation; 


and conſequently ſuch mixts are ſuſceptible only of 


the ſecond, or perhaps of the third, degree of fer · 
mentation. 


5 Mr. Stahl therefore * very Judiciouſly, that, | 
A 


r from denying putrefaction to be a fermentation, 


we ought on the contrary to conſider all fermenta- 


tion as no other than putrefaction. Matters ſuſcep 

tible of the ſpirituous and acetous fermentation do 
but paſs through theſe previous alterations in their 
way to complete putrefaction. On this principle 
Wine and Vinegar are only liquors that had begun 
to putrefy, but were ſtopt at the firſt or ſecond ſtage 
of their putrefaction. This is ſo true, that, if a fer- 
menting liquor be left to itſelf in the open air, and 


in a due degree of heat, it will proceed directiy, 


without any ſtop, to perfect putrefaction. 

The acetous fermentation is attended with more 
heat than the ſpirituous, and the putrid with ſtill 
more than the acetous. The heat of putrefying plants 


is ſometimes ſo conſiderable, that, when they are not 


too moiſt, and are ſtacked up in great heaps; they 
take fire and burn violently. Of His there are Ute 
r eee in e e 7 
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"PROCESS IL 
Putrefied Vegetable ſubſtances analyzed, 

JJUT the putrefied plants yen mean to ana» 
P lyze into a glaſs cucurbir, and ſet it in a ſand- 
bath. Fit to it a head; lute on a receiver; diſtill 
with a gentle flre, and a limpid fetid liquor will 
come over. Continue the diltillation till the matter 
contained in the retort be almaſt dry, x. 
Then unlute your veſtels, and keep the liquor 
you find in the receiver by itſelf. Put the matter 
remaining in the cucurbhit into a retort, and diſtill 
with a graduated heat, There will riſe white va- 
pours; a pretty conſiderable quantity ef liquor 
'nearly like that of the former diſtillation ; a Vola- 
tile Salt in a concrete form; and a black oil, which 
towards the end will be very thick. In the retort 
there will remain a black charred matter, Which 
being burnt in the open air will fall into aſhes, from 
which no Fixed Alkali can be extracted. wy 

By means of a funnel ary your oil from the 
aqueous liquor. Diſtill this liquor with a gentle 
heat. Lou will by this means obtain a Volatile Salt 
like that of animals; of which you may alſo get 
ſome, by the ſame means, from the liquor which 


. 


came oyer in the firſt diſtillation. 
TC ee ; 
Inis analyſis ſhews the changes which putrefac- 
tion produces in vegetable matters. Scarce any of 
their principles are now to be diſcerned. They now 
yield no aromatic liquor; no Eſſential Oil; no Acid; 
and conſequently no Eſſential Salt, Ardent Spirit, 
or Fixed Alkali: in a word, whatever their natures 
pere before putrefaction, they are all alike when 
they have once undergone this fermentative motion 


in 
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A in its full extent. Nothing can then be obtained 
EX from them but Phlegm, a Volatile Alkali, a fetid 
| Oil, and an infipid Earth. © oo ooo 
_ Almoſt all theſe changes are owing to the tranſ. 
mutation of che Acid, which is depraved by putre- 
Faction, -and combined with a portion of the Oil 
and ſubtilized Earth of the mixt; ſo that the reſult 
of their union is a Volatile Alkali. Now, as the 
Fixed Alkali, found in the aſhes of unputrefied 
plants, is only the moſt fixed part of their earth and 
af their Acid, cloſely united togetber by the igneous 
motion, it is not ſurpriſing that, when all the Acid, 
with a part of the earth, is ſubtilized and volatilized 
by putrefaction, no Fixed Alkali can be found in 
the aſhes of putrefied Vegetables. - The alteration 
vhich the Acid ſuffers by the putrefactive motion is, 
in my opinion, the greateſt it can undergo, without 
eing entirely deſtroyed and decompoſed, ſo as to 


READ ogra w oi Oo 
We have ſeen it, in the Mineral kingdom, in its 


greateſt purity and ſtrength. Its combination with 
| Dil, and the other alterations it undergoes, in the 
Vegetable kingdom, have ſhewn it weakened and 
Adiſguiſed. The changes. it ſuffers by the ſpirituous 
and acctous fermentation, have exhibited it in other 
forms. And, laſtly, putrefaction disfigures it com- 
_ Pletely, and, in ſome ſort, changes its very nature, 
| ÞÞ that it cannot be diſtinguiſhed. In the animal 
I" kingdom we find it nearly in the ſame condition: 
- or though the Vegetable ſubſtances, on which ani- 
mals feed, do not undergo direct putrefaction, in 
its full extent, before they are 1 Jr into animal 
_ * juices, yet they ſuffer moſt of the alterations pro- 
"duced by putrefaction; ſo that when they have ac- | 
_ *quyed the qualities neceſſary to their becoming an N 


actual nutritious animal juice, they are within one 
ſtep of complete putrefaction. For this reaſon all 20 
animal ſubſtances are very apt to putrefy, CO: | 


* 
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| ſuſceptible of the firſt degrees of fermentation. 
But this diſcuſſion belongs to the animal kingdo 
of which we are now going to treat in the third, 
part of theſe Elements; the theory of — 
ſerving to dase * and nn ph mans us 


oo i 


Operations on Animal ſubſfances. 
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PROCESS 1 


Mil ſeparated” into Butter, Curd, and Why: in- 
Niauanced in Cote s- Milk. A 


JU T new Cow's milk into a far earthen pan, 
and ſet it in a temperate heat. In ten or twelve 
hours time there will gather on its ſurface a thick 
matter, of a ſomewhat yellowiſh white: this is 
called Cream. Gently ſkim off this Cream with 
a ſpoon, letting” the milk you take up with it 
run off. Put all this Cream into another veſſel, 
and keep it. The milk thus ſkimmed will not be 
yo ſo thick as before: nor will it be of ſuch a 
ead white, but have a little blueiſh caſt. If all 
the Cream be not ſeparated from it, more 
will gather on its ſurface after ſome time, which 
muſt be taken off as the former. In two or r three 
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days the ſkimmed milk will coagulate into a ſoft 
| = called Curd, and then it taſtes and ſmelly 
Cut this Curd acroſs in ſeveral places. It will 
immediately diſcharge a large quantity of Serum. 
Put the whole into a clean linnen cloth; hang it up, 
and underneath it ſet a veſſel to receive the Serum 
as it drops. When the aqueous part hath done 
ripping, there will remain in the filter a white ſub. 
ſtance ſomewhat harder than the curdled milk, 
This ſubſtance is called Cheeſe, and the Serum ſe 
parated from it is known by the name of bey. 
E / / 
Tux milk of animals, that feed only on vegeta. 
bles, is of all animal matters the leaſt removed 
from the vegetable nature. The truth of this will 
be demonſtrated by the experiments we ſhall pro- 
duce by and by, for the further analyſis of milk. 
For this reaſon we judged, with Mr. Boerhaave, 
that it was proper to begin the analyſis of animals 
by examining this li qu. Sa 
 - Moft Chymiſts juſtly conſider Milk as of the 
fame nature with Chyle. Indeed there is great 
reaſon to think, that, except ſome ſmall differences 
to be afterwards taken notice of, theſe two matters 
are nearly the ſame. They are both of a dead white 
colour, like that of an emulſion; which proves that, 
like emulſions, they conſiſt of an oily matter divid- 
ed, diffuſed, and ſuſpended, but not perfectly dif. 
ſolved, in an aqueous liquor. 5 
It is not ſurpriſing that theſe liquors ſhould re- 
ſemble emulſions; Re they are produced in the 
ſame manner, and may very juſtly be called Animal 
Emulfions. For how are vegetable ſubſtances con- 
verted into Chyle and Milk in an animal body? 
They are bruiſed, divided, and triturated by maſti- ; 
cation and digeſtion, as perfectly, at leaſt,” as the | 
mats. 
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matters pounded in a mortar to make an emulſion; 
and git yoo hereby undergo the ſame changes as thoſe 
matters; that is, their oily parts, being attenuated 
by thoſe motions, muſt be mixed with and lodged 
between the aqueous parts, bur not diſſolved therg« 
in; becauſe they do not, in the bodies of animals; 
meet with ſaline matters, ſufficiently diſentangled 
and active, to unite intimately with them; and oy 
tha£ means render them ſoluble in water. | 

| Nevertheleſs Chyle and Milk, chouginproduted | 
in the ſame manner as emulſions, and very much 
reſembling them, differ greatly from them in ſome 
reſpects; owing chiefly to the time they remain in 
the bodies of animals, their being heated while 
there, the elaborations they undergo therein, and 
the animal juices commixed with the. 
New Milk hath a mild agreeable taſte, without 
any ſaline pungency; nor hath any Chymical trial 
diſcovered 1 in it either an Acid or an Alkali. Yer 
it is certain that the juices of plants, out of which 
milk is formed, contain many faline matters, and 
eſpecially Acids: accordingly. Milk alſo contains 
the ſame; but the Acids are fo ſheathed and com- 
bined, that they are not perceptible. The caſe is 
the ſame with all the other liquors intended to con- 
ſtitute part of an animal body: there is no 2 
üble Acid in any of them. 

HFence it may be inferred that one of the principal 
changes which vegetables undergo, in order to their 
being converted 1 into an animal ſubſtance, conſiſts 
in this, that their Acids are combined, entangled, 
and ſheathed in ſuch a manner that they become 
imperceptible, and exert none of their properties. 
Muilk left to itſelf, without the help of diſtilla- 
tion, or any additament whatever, undergoes a 
fort of decompoſition. It runs into a kind of ſpon- 
taneous analyſis; which doth not indeed reduce it 
to its firſt principles, yet ſeparates 1 it into three diſ- 

tinct | 
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tinct ſubſtances, as the proceſs ſhews z namely, ititg 
Cream, or the buttery fat part, into Curd or Cheeſe, 
and into Serum or Whey: which ſhews that thoſe 
three ſubſtances of which Milk conſiſts, are only 
E 
united. 1 | | Bp 3 5 
I!be firſt parts, being the lighteſt, riſe gradually 
to the ſurface of the liquor as they ſeparate from 
the reſt: and this forms the Cream. MO 
Cream, as ſkimmed from the ſurface of Milk, 
48 not however the pure buttery or fat part; it is 
ſtill mixed with many particles of Cneeſe and 
Whey, which muſt be ſeparated in order to reduce 
it into Butter. The moſt ſimple, and at the ſame 
time the beſt method of effecting this, is daily 
practiſed by the country people. It conſiſts. in 
beating or churning the Cream, in a veſlel con- 
trived for that purpoſe, with the flat ſide of a cir- 
cular piece of wood, in the center of which a 
ſtaff is fixed. One would think that the motion, 
impreſſed on the Cream by this inſtrument, ſhould 


| 
rather ſerve to blend more intimately the particles 8 
of Butter, -Cheeſe, and Whey, of which it con- F: 
fiſts, than to ſeparate them from each other; as 
this motion ſeems perfectly adapted to divide and c 
attenuate thoſe particles. But, if we conſider 
what paſſes on this occaſion, we ſhall ſoon perceive e 
that the motion by which Butter is churned is x 


nothing like triture: for churning is no other, pro- 
perly ſpeaking, than a continually repeated com- f 
preſſion, the effect whereof is to ſqueeze out from R 
amongſt the buttery particles thoſe of Cheeſe and ce 
Whey mixed therewithz by which means the par- Pr 
tices of Butter are brought into contact with cach de 
other, unite, and adhere togeter. 
Ml.Ilk, whether ſkimmed or no, grows ſour of As 
itſelf, and curdles in a few days. When it is neW!y 18 
curdled, the Cheeſe and Whey ſeem to be . tx 


[ 


* 
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greateſt, eaſe, and in a very ſhort time. 
The acidity, which Milk naturally. na 

in the ſpace of a few days, muſt be conſidered as 

the effẽck of a fermenting motion, which diſcovers 


in that liquor an ine that vas not perceptible be- . 


fore. This, pro erly ſpeaking, is an acetous fer- 
mentation, which Milk paſſes, through in its way 


to utrefaction; v and it yt follows, elpec ly af | 
he Milk be 3 to a hot air. 0 1 


wes, þ 
1 


If, inſtead of leaving Milk to 5 our Wel cur- 5 


dle of itſelf, an Acid be mixed therewith, . while 1 it 


is yet feet and newly milked, it imffediately coa- | 
| ;- Which gives reaſon to think that its curdꝰ 
lis SF] is the effect of the Acid, which dif- 


covers itſelf 8 as it grows ſtale. 
The coagulation of Milk may alſo be confers: 
bly accelerated, by ſetting it in a ſand>bath gently 


heated; or by mixing e a little of what, in 


the language of the Dairy, is called Runnet; which 


is nothing but ſome curdled and half. digeſted Milk 8 
taken from the ſtomach of a Calf: or both theſe 


methods may be employed at once, which will Pro- 
duce the effect ſtill more expeditiouſly.” [Ye (Moves 


It is not difficult to find out the cauſe; of theſe 


elfects. The Runnet, which, is Milk already-curd-. 


led and grown ſour, is an actual ferment to ſwert | 


Milk, diſpoſing it to turn ſour much more readily: 


for though Milk, when thus haſtily curdled by the 


Runnet, hath not a manifeſtly acid taſte, yet it is 
certain that this Acid begins to exert itſelf. The 


ptoof thereof is, that, being expoſed to the fame 
degree of heat With Milk equally: new, that is nt 


mixed with this ferment, it turns four much ſooner. 
As to the effect of heat in coagulating: Milk, there 
Is nothing extraordinary i in it: e know how much 
t promotes and accelerates all fermentative motion, 

Vor. I 0 2 . 
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kia to make but one maſs; bur theſe two matters : 
ſeparate, ſpontaneouſly from each other, with the 
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＋ he whole of this perfectly agrees with what. ve 
ſaid before concerning fermentation. 


@ i ixed Alkalis alſo coaf ulate Milk; but at | Fe | 
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der it Dore we "Ft examine each 5 
ſubſtances ſeparately, ad find the Princip FOE f 
which they conſiſt. | This we mall endende e 
do in LON here [erg « On 9's | 
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8 cob © Butter analyzed by Diſtillation... WERE 


TNTO- a\ glaſs retort put the ys of freſh 
Butter you intend o diſtill. Set the rerort in a 
Fade ap pply a receiver; and "ler your fire 
be very gentle at firſt. The Butter will melt, and 
there will come over ſore! drops of clear water, 
which will have the peculiar ſmell of freſh Butter, 
and ſhew ſome tokens of Acidity. If the fire be 
Increaſed à little, the Butter will ſeem to boil: 3 
froth will gather on its ſurface; and the phlegm, 
fill continuing to run, will gradually come to ſmell 
4 Jo uſt like Butter clarefyed in order to be preſerved. 
ts Acidity will be ſtronger and more manifeſt 771 
* chat of the firſt drops that came over. © 


Soon after this; by encreafing the fire a le 


more, there will riſe an Oil, having nearly the 

ſame degree of fluidity as fat Oils; but it will grow 
thicker as the diſtillation advances, and at laſt wil 
"fix in the receiver when! it cools. Tt will be accom- 
. 3 had: PLIT 1 | G1 I Fg l panied 
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panied with ſome drops of liquor, the Acidity 


1 whereof will always increaſe, while its quantity de- | 


creaſes, as the diſtillation advances. 
While this thick Oil is diſtilling, the Butter con- 


tained in the retort, which at firſt ſeemed to boil, will 


be calm and ſmooth, without the leaſt appearance of 


ebullition; cho the heat be then much greater than 
when it boiled. Continue the diſtillation, conſtantly 


increaſing the fire by degrees as you find it neceſſary 
for the elevation of the thick Oil. This Oil, or rather 
this kind of Butter, will be at laſt of a ruſſet colour. 
There will riſe along with it ſome white vapours 
exceeding ſharp and pungent. V1 : 
When you obſerve that nothing more comes 


over, though the retort. be quite red-hot, let the 
veſſels cool, and unlute them. You will find in the 


receiver an aqueous acid liquor, a fluid Oil, and a 
kind of fixed brown Butter. Break the retort and 
you will find therein a charred matter; the ſurface 
of which, where it touched the glaſs, will be of a 
ſhining black, and have a fine poliſh, _ 
> 240 8. $A B#ZLTLO NS > 
Taz analyſis of Butter proves that this ſubſtance, 
which is an oily matter in a concrete form, owes its 
conſiſtence to the Acid only, with which the oily 


part is combined: that is, it follows the general 


rule frequently mentioned above in treating of other 
oily compounds; the conſiſtence whereof we ſhewed 
to be fo much the firmer, the more Acid they con- 


tain. The firſt portions of Oil that come over 


in the diſtillation of Butter are fluid, becauſe a 
pretty conſiderable quantity of Acid roſe before 
them, which being mixed with the phlegm gives 
it the Acidity we took notice of . 

This Oil, being freed from its Acid, and 
by that means rendered fluid, riſes firſt; becauſe 


nis by the ſame means rendered lighter. The 


2 2 . kind 
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kind of Butter that comes over afterwards, though 
it be fixed, is nevertheleſs far from having the ſame , 

conſiſtence as it had before diſtillation ; becauſe it 
loſes much of its Acid in the operation. This 

Acid is what riſes in the form of white vapours. 

"Theſe vapours are, at leaſt, as pungent and irrita- 

ting as the Sulphureous Acid or Volatile Alkalis: 
but their ſmell is different: it hath a reſemblance; 
or rather is the ſame, with, that which riſes from 
Butter, when it is burnt and browned in an open 
veſſel. But, when concentrated and collected in 
cloſe veſſels, as in the diſtillation” of Butter, they 
are vaſtly ſtronger: they irritate the throat ſo as 
to inflame it; they are exceeding ſharp and pungent 
/ #0 the ſmell, and are ſo hurtful to the eyes that 
they quickly inflame them, as in an ophthalmy, 
and make them ſhed abundance of tears. The 
great volatility. of this Acid is entirely owing to a 

Portion of the phlogiſton of the Butter with which 

r ⁰ͤ c os 
It may be aſked why Butter, or the oily part of 

Milk which hath the conſiſtence of a fixed Oil, 

: is more replete- with an Acid than the Oils of the 
vegetables whereof the Milk was formed; as theſe 
Oils are almoſt all fluid, which indicates their con- 
raining leſs Acid before than after they were digeſted 
in the body of an animal. This muſt; appear the 
more extraordinary, becauſe the Acid contained in 
tthe liquors of animals is ſheathed and impercepti- 
ble, and conſequently, incapable of combining with 
the Oils of vegetables ſo. as to give them this con. 

_- And. iz 2... iu 3 ano Nh 97 i 
I think it will be eaſy; to give a ſatisfactory 
anſwer to this queſtion, if it be conſidered that the 

Oils, which exiſt in the vegetable juices. whereof 
the Milk is formed, are far from being combined 
with the whole Acid of thoſe vegetables; becauſe 


there is hardly a plant that doth. not yield a l ä 


* 
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| Real of Acid; even'without the help of fire. Now, 


there 1s reaſon to think, that one of the principal 
effects of digeſtion is, to combine and unite this 
Acid, with the oily parts of vegetables, more inti- 
mately than it was before. | 

The further we advance in the analyſis of anl- 
mals, the more we ſhall be convinced, that, in the 


different elaborations, which vegetable ſubſtances 
undergo in order to their being changed into the 
putritious juices of animals, nature employs all her 


owers to expell, deſtroy, or at leaſt, weaken and 


blunt the Acids, ſo as to render them abſolutely. 
imperceptible. One of the beſt means by which 
ſhe can effect this, is the combining and uniting 
them intimately with the oily parts : and this opera- 
tion ſhe probably begins in digeſtion, She gets 


rid of moſt part of the Acids contained in the ali- 
ments, by thus uniting them with the Oils con- 
tained in thoſe aliments. Hence ariſes the con- 
liltence of Butter, which is the fat part of Milk, 
that is, of a liquor half changed into an animal 


juice. 
This explication fanatics us alſo with the reaſon 


why Acids agree fo ill with people of weak and 


delicate conſtitutions.” The motion and heat in 
their bodies is not ſufficient to effect a due combi- 
nation of the Acids with the Oils. Hence it comes 


to pals, that, during and after digeſtion, they 
find i in their bowels the bad effects of thoſe Acids, 


in the diforder commonly called the Heart-burn. 
Hence alſo it is that ſuch people receive great bene- 
it from the uſe of Abſorbents, which uniting with 
the Acids neutralize them, and relieve nature -when 
ſhe has not ſtrength nig herſelf to get the bet-⸗ 


ter of them. 
To return to our anal of 3 we as 


notice in the proceſs that Butter ſeems to boil with 
very moderate heat at the beginning of the diſtil- 
2 ; | Tariony 
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lation, and that in the courſe of the operation the 
ebullition ceaſes entirely, though the heat be then 
greatly encreaſed; which is contrary to the general 
rule. The reaſon is that Butter, though a ſeem. 
ingly homogeneous mais, contains nevertheleſs | 
ſome particles of Cheeſe and Whey. The parti- 
cles x Whey, being much the lighteſt, endeavour, 
on the firſt application of heat, to extricate them- 
| ſelves from amongſt the particles of Butter, and 
to riſe in diſtillation. Thus they form the drops 
of acidulated. phlegm which come over at firſt, 
and, in ſtruggling to get free, lift up the buttery 
parts, or actually boil, which occaſions the ebulli- 
tion obſervable at the beginning of the proceſs. 
. When they are once ſeparated, the melted Butter 
remains calm and ſmooth, without boiling. If you 
want'to make it boil you muſt apply a much greater 
degree of heat; which you cannot do in cloſe veſ- 
ſels, without ſpoiling the whole operation: becauſe 
the degree of heat neceſſary for that purpoſe would 
force up the Butter in ſubſtance, which would ruſh 
over into the receiver, without any decompoſition. 
Indeed if the veſſels were luted they would be in 
danger of burſting. 1 . 3 
As to the caſeous parts, which are mixed with 
freſh Butter, they alſo ſeparate at the beginning of 
the diſtillation, when the Butter is melted, and ga- 
ther on its ſurface in a ſcum. Theſe particles of 
Cheeſe and Whey, which are heterogeneous to 
Butter, help to make it ſpoil the ſooner. And for 
this reaſon thoſe who want to keep Butter a long time, 
without the uſe of ſalt, melt it, and thereby eva- 
porate the aqueous parts. The lighteſt portion of 
the particles of Cheeſe riſes to the ſurface, and 1s 
ſkimmed off; the reſt remains at the bottom of the 
veſſel, from which the Butter is eaſily ſeparated, 
by decanting it while it is yet fluid. 1 
N | 7 Butter 
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Butter may alſo be diſtilled, by i incorporating it 
with ſome additament which wil yield no principle 
itſelf, nor retain any of thoſe of the Butter. I have 
diſtilled it in this manner with the additament * 
fine ſand: the operation ſucceeds very well, 


ſooner finiſhed, and more eaſily conducted: but 1 


choſe to deſcribe here the manner of doing it with- 
out additament; becauſe the ſeveral changes, which 
the Butter undergoes in the retort during the err 


tion, may be better obſerved. 


If you deſire to convert the Butter wholly into 
Oil, you muſt take the fixed matter you find in the, 
receiver, and diſtill it once more, or oftener, ac- 
N to the degree of fluidity you want to give 

The caſe is the ſame with this matter as with all 
bs thick Oils, which, the oftener they are diſtil- 
led, grow always the more fluid, becauſe in every, 


diſtillation they are ſeparated from part of the 


Acid, to which alone they owe their conſiſtence. 
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PROCESS III. 


The Curd of Milk analyzed by di ;fillation: 


INTO a glaſs retort put ſome new Curd, having 
firſt drained it thoroughly of all its Whey, an 
even ſqueezed it in a linen cloth to expreſs all its 
moiſture, Diſtill it as you did Butter. There will 


come over at firſt an acidulated phlegm, ſmelling 
like Cheeſe or Whey. As the diſtillation advances, 


the Acidity of this phlegm will increaſe. 

When it begins to run but very ſlowly raife your 
fire. There will come over a yellow Oil, ſomewhat 
empyreumatic. Continue the diſtillation, ſtill in- 
creaſing the fire by * ees as occaſion requires. 
The Oil and acid Phlegm will continue to 


rife; the Phlegm growing FU more acid, 
Z 4 


and 
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and the Oil deeper coloured, and more pyrons 
- matic. At laft, when the retort is almoſt red- hot, 
there comes off a ſecond black Oil, of the con- 
ſiſtence of Furpentine, very *empyreumatic, / and 
ſo heavy as to ſink in water. In the retort will be 
left a Foptigerable quantity of charred matter. 


-OBSER VATIONS.. 


- Cnrxsr-cvrD barely drained, till no more 
Whey will drip from it, is not entirely freed thereof; 
and for this reaſon we directed it to be preſſed i in a 
- linen cloth, before it be put into the retort to be 
diſtilled. Without this precaution, the remaining 
Whey would riſe in a conſiderable quantity on the 
firſt application of heat; and, inſtead of analyzing 
the Curd only, we ſhould at the ſame time ay 
the Whey alfo. This is to be underſtood of green 
Curd and new made Cheeſe; for, if it be ſutfered 
to grow old, it will at length dry of itſelf: but 
then we ſhould not obtain from it the ſame princi- 
ples by diſtillation; as it corrupts and begins to 
grow putrid after ſome time, eſpecially if it be not 
mixed with fome ſeaſoning to preſerve it. 3 

The firſt Phlegm that riſes in this diſtillation, as 
in that of Butter, is a portion of the Whey chat 
was left in the Cheeſe, notwithſtanding its being 
well preſſed. This Phlegm grows g gradually more 
acid, heing the vehicle 7 the Acids of the Cheeſe, 
which are forced up along with it by the fire. 

The Acid obtained from this matter is leſs in 
qu antity, and weaker, than that of Butter: and 
accordingly the Oil diſtilled from Cheeſe is not 
fixed like that of Butter. Yet it is remarkable 
that the laſt empyreumatic Oil, which is as thick 


as Turpentine, is heavier than water: 2 property 


which it probably derives from the Jury of 
N it E 3 ; | 
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The quantity of charred matter, which remains 

in the retort after the diſtillation of Cheeſe, is much 
greater than that left by Butter; which proyes chat 
the former contains a much greater quantity of earth, 
Theſe coals are exceeding dücßcult to burn and re- | 
duce to aſhes. I have kept them red-hot, in the 1 
open air, and i in a very ſtrong fire, above ſix hours, | 
continually ftirrin them, in order to bring the 

under parts to the ſurface, that they might be Avi 

yet I could not conſume them entirely, They even 
 deflagrated afterwards with Nitre, as if they had 
not been burnt at all; and yet, during the Ds 
time of their calcination, there appeared conſtantly 
a ſmall flame, like that of a on the ſurface 
of the matter, . W 


PROCESS: Tv. * | 
ee analyzed. VVK 
\WVAPORATE two or WT quatts of 
Whey almoſt to dryneſs in a balneum marie; 
100 diſtill the extract, or reſiduum, in a retort ſet 
in a reverberating furnace, with degrees of fire, ac- 05 
cording to the general rule, At firſt ſome Phlegm ; 
will come over; than a lemon-coloured acid Spirit; 
and afterwards a pretty thick Oil, There will re- 
main in the retort a charred: matter, which being . 
expoſed to the air grows moiſt. Lixiviate it with =! 
rain water, and evaporate the lixivium: it will 18 
yield you cryſtals of Sea-falt, Dry the charred, 
matter, and burn it in the open air with a ſtrong” 
fire, till it be reduced into aſhes. A lixivium of 
la aſhes will Thew ſome tokens of a F ixed Al- 
all, | | 
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or is as wat fad before,” ſeparates nafitatly 
ahi {pontaheouft into three ſorts of ſubſtances, the 
A "analyſes whereof being put together make a com. 
Plete analyſis of this ier Vquor.. I Know no 
Author that hath delivered the aflalyſes of Bitter 
and Cheeſe; fo that the proceſſes here given for 
analyzing theſe two. ſubſtances, ate taken from the 
S 1 thought fk per to make, in order 
to obtain the neceſſary lights in this matter. As 
for the analyſis of ? Whey,” it is taken from one of 
Mr. Geoffroy's Memoirs, containing” Experiments 
on ſeveral Ke ſubſtances, which was ubliſhed 
in 1732. It is there ſo particularly and fo well de- 
er. that it was needles for me to attempt it 
ale w. | 
It will appear; on examining. the three analyſes 
of the ſubſtances whereof Milk conſiſts, that none 
of them yields a Volatile Alkali: which I think 
very worthy of notice; as it is, I believe; the only 
animal matter from which ſuch a Salt cannot be ob- 
tained. It is true, the Milk of animals that feed 
on vegetables may be conſidered as an intermediate 
liquor between vegetable and animal ſubſtances z 
as an imperfect animal juice, which ſtill retains 
much of the vegetable nature: and we actually 
find that Milk almoſt always hath, at leaſt in part, 
the properties of thoſe * with which the ani- 
mals that yield it are fed. Yet, as it cannot be 
formed in the body of the animal, without mixing 
with ſeveral of its juices that are entirely perfected, 
and become purely animal, it muſt a > tv ſtrange 
that the analyſis thereof ſhould not afford the Rat 
veſtige of that principle, which all other animal 
matters yield in the greateſt plenty. EH 
imagine the reaſon of this may be found in 


the uſe to which Milk 1 18 deſtined. It 1s be 
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for the nouriſhment of animals of the ſame ſpecies 
with thoſe in whoſe bodies it is produced. Conſe- 
quently it ought as much as poſſible to reſemble _ 
animals. Now, as animals that live only on ve- 
getables could not be properly nouriſhed by animal 
matters, for which nature itſelf hath even given 
them an averſion, it is not ſurpriſing that the Mile 
of ſuch animals ſhould be free from any mixture 


of ſuch things as are unſuitable to the young ones 


whom it is deſigned to nouriſh, There is reaſon 
therefore to think that nature hath diſpoſed the 
organs, in which the ſecretion of Milk is performed, 
fo as to ſeparate it entirely from all the animal 
Juices firſt mixed with it: and this I take to be the 

rincipal difference between Milk and Chyle; the 
atter being neceſſarily blended with the ſaliva, the 
gaſtric and pancreatic juices, the bile and lymph, 
of the animals in which it is formed. Hence it 
may be concluded, that, if a quantity of Chyle 
could be collected ſufficient to enable us to analyze 
it, the analyſis thereof would differ from that of 
Milk, in this chiefly that it would yield a great 
deal of Volatile Alkali, of which Milk, as hath 
been ſaid, yields none at all. | e 

The ſame thing probably takes place in carni- 
vorous animals. It is certain that thoſe animals 
chuſe to eat the fleſh of ſuch others only as feed 
upon vegetables; and that nothing but extreme 
hunger, and the abſolute want of more agreeable 
food, will force them to eat the fleſh of other car- 
nivorous animals. Wolves, which greedily devour 
ſheep, goats, &c. ſeldom eat Foxes, Cats, Pole- 
cats, &c. though theſe animals are not ſtrong 
enough to refiſt them. Foxes, Cats, and Birds of 


prey, that make ſuch terrible havock among wild 


fowl; and other ſorts of game, do not deyour one 
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to think chat the Milk of carnivorous animals is 
ſomething of the nature of the fleſh of thoſe 
animals that feed on vegetables, and which they 
chuſe to eat, and not of the nature of their own 
fleſh; as the Milk of animals that feed on vegeta- 
bles is analogous to the juice of vegetables, and 
when analyzed yields no Volatile Alkali, though 
every other part of their body does. 
But whatever be the nature of Milk, and as 
whatever ingredients it be formed, it always con- 
tains the three ſeveral ſubſtances above mentioned; 
namely, the fat, or Buttery part, properly ſo call. 

ed, the Cheeſy, and the Serous part, the laſt of 
| which we are now examining. It is, properly ſpeak- 
ing, the Phlegm of the Milk, and conſiſts almoſt 
entirely of water. For this reaſon it is proper to 
leſſen the quantity thereof conſiderably by evapora- 


5 tion, ſo that its other principles, being concentrated 


* is decompoſed z the i Path rites Acft, as being 


and. brought nearer together, may become much 
more ſenlible. There is no danger of loſing any 
eſſential part of the Whey in the evaporation, if 
_ tt be performed in the Lalueum marie, with ſuch a 
gentle heat as may carry off the aqueous parts 
only: this greatly ſhortens the analyſis, which will 
prove exceeding long and tedious, if all the water 
be diſtilled off in cloſe veſſels. 1 
As Whey is chiefly the aqueous part of Milk, 
as faid aboye, it muſt contain all the principles 
thereof that are ſoluble in water; that is, its ſaline 
and ſaponaceous parts. And accordingly the ana- 
ty{is thereof ſhews that it contains an Oil, rendered 
perfectly ſaponaceous by an Acid; that is, made 
perfectly miſcible with water. This quality of the 
Dil contained in Whey appears from the perfect 
tranſparency of that liquor, which we know is the 
mark of a complete diſſolution. In the diſtillation 
of Whey, the ſaponaceous matter contained therein 


the 
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the lighteſt; this is the Acid taken notice of in 


the proceſs; after which the Oil, now ſeparated 


from the principle which rendered it miſcible with 
water, comes over in its natural form, and doth 
not afterwards mix with the aqueous par. 
Beſides the ſaponaceous matter, Whey contains 


alſo another ſaline ſubſtance; namely, Sea-Salt: 


this is obtained by lixiviating the caput mortuum 
left in the retort; Which, becauſe of its fixednels; 


cannot rile with-the other principles in diſtillation. 
To this Salt it is owing that what remains in the 


retort after diſtillation grows moiſt in the ait; for 


we know that Sea-ſalt- Goran oo dried hath this | 


Prop T N 
The Krecd Alkalive Salt, obtained How che bebe 


mortuum burnt to aſhes, proves that Milk ſtill re- 
tains ſomething of the vegetable nature: for the 
following analyſis will ſnew us that matters #77 5 
animal 3 none at all. OY cer nur tn 
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Blood 1  TInftanced, in Bullock's Blood, * 


15 a balneum mariæ efaporate all the moiſture of 


the Blood: that the heat of boiling water will 
carry off. There will remain an almoſt dry matter. 


Foray this dried Blood into a glaſs retort, and diſtill 


with degrees * N till nothing more will, come 
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over, even when the retort. is quite red-hot, and 
ready to melt. A browniſh phlegm will riſe at firſt; 


this will ſoon be impregnated with a little Volatile 
Alkali, and then will come over a yellow Oil, a 
very pungent Volatile Spirit, a volatile Salt in a 


concrete form, which will adhere to the fides of the 
receiver; and, at laſt, A black Oil, as thick as pitch. 


There will be left in the retort a charred matter, 
nhich being burnt yields no Fixed Alkali. 


OBSERVATIONS. 
Bop, which i is carried by the caculation 3 intg 


all the parts of the animal body, and furniſhes the 


matter of all the ſecretions, muſt be conſidered as 


Aa liquor conſiſting of almoſt all the fluids neceſſary 


to the animal machine: ſo that the analyſis thereof 
is a fort of men though NPs analyſis of = 


We bras Tl the body of an animal, =] 
ſet by in a veſſel, coagulates as it grows cold; and 
ſometime afterwards the coagulum diſcharges a yel- 
lowtſh Serum or lymph; and in the midſt thereof 


| ſwims the red part, which continues curdled. Theſe | 


two ſubſtances, when analyzed, yield nearly the 
ſame principles; and in that reſpect ſeem to differ 
but little from each other. Though the Serum of 


Blood be naturally in à fluid form, yet it hath 


alſo a great tendency to coagulate, and a certain de- 
ree of heat applied to it, either by water, or by a 
naked fire, will curdle it. S) irit of Wine mixed 
with this liquor produces on the ſame effect as 
heat. 15 
Blood, while circulating in the body r a healthy 
animal, and when newly taken from it, hath a mild 
taſte, Which diſcovers nothing like eitker an Acid or 
an Alkali; nor doth it ſhew any fign of either the one 


or the other in Chymical trials. When taſted with 
attention! it 5 * like a ſavour of Sea- 


ſalt; 
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ſalt; becauſe it actually contains a little thereof, 
which } is found i in the charred matter left 1 in the re. 
er after diſtillation, when carefully « examined. 
We ſhewed that Milk alſo contains a ittle e of thi 

Salt. It enters the bodies of animals with the fog | 
they eat, which contains more or leſs thereof accord 
ing to its nature. It plain y ſu fers no u * 
un dergoing the digeſtions, an Dg fog throught 
e 0 the animal ody.. aq Te cale 18 Ps fe 
with the other Neutra 8 ts. which. av 
Alkali for TRE baſis: we fin d them unc 321 
the juices of anir TY into 1 5 e 18557 they 1 575 
Bah! introduced. hey a are 1 le of compinin A 
as Acids do, with the Oil p 775 rtsʒ and are diffoly: 
b the aqueous fluids, of w ich nature e & ti 
Foe Rect rom thoſe Fon and diſcharge them 

t of the body; as ſhall be thewp when We FRE 
to ip ſpeak of Urine and Sweat. . 

Blood, like all other animal-matters, i is, operly 
F eaking, ſuſceptible of no po Ws Teh 15 
of putrefaction. Yet it turns ſomewhat 
it putrefies. Rei ſmall; degree of Arr 75 Si 
tation is moſt ſenſible” in th; and eſpecially in 
the fleſh of young Annals, loch as calyes, lambs 
chickens, 1 

The quantity of pure water, vhich Blood, in 
its natural ſtate, contains, is very. c nſid 75 e, an 
makes almoſt ſeven 5 5 1 — 9 77 IE. « 
tilled, without. being dried, the operation will 
be mych longer; becauſe 1 it will be neceſſa 
| off all this 27 phle m with a e These 
is no reaſon to apprehend that, by drying Blood 
in open veſſels as directed, any of its other princi- 
ples will be carried off with its Phlegm: for it 
contains no other ſubſtance that is volatile enough 
to riſe with the warmth of a Balneum marie. . This 


ro” 


may be proved by putting ſome undried Blood into 


a glaſs cucutbit, fitting thereto 2 head and receiver, 


3 


Bi 


352 ande ＋ 

and diſtilling, in a Balneum mariæ, all that 1 beit 
of the bath, not exceeding the heat of boiling 
water, will raiſe: for, when nothing more wẽôII 
come over, you will find in the receiver an inſipid 
phlegm only, ſcarce differing from pure water, ex- 
cept in having a faint ſmell like that of Blood; 
wherein it reſembles all the phlegms that riſe firſt 
in diſtillation, which always retain ſomething of the 
ſmell. of the matters from which they were drawn. 

That part of the Blood, which remains in the cu- 

curbit after this firſt diſtillation, being put into 4 

retort, and diſtilled with a ſtronger fire, yields ex- 

actly the fame principles, and in the ſame pro- 

ae as Blood dried in open veſſels. in the 3al- 

" , TFeum marie: ſo that, if this Phlegm of Blood con- 

tain any principles, the quantity chereof is ſa {mall 
as to be ſcarce perceptible. 93159. 

The Volatile Alkali that riſes wh the Oil, Aud B 
Blood is diſtilled in a retort with a degree of heat 
greater than that of boiling' water, is either the 

Production of the fire, or ariſes from the decompoſi· 
tion of an Ammoniacal Salt, of which it made a part. 
For we ſhall ſee, when we come to treat of, this ſa· 
line ſubſtance, that it is ſo extremely volatile as to 
exceed, in that reſpect, almoſt all other bodies that 

weknow: and therefore if this Volatile Alkali pre- 
exiſted formally in the Blood, uncombined with any | 
other matter capable, in ſome meaſure, of fixing 
it, it would riſe at firſt almoſt ſpontaneouſly, or at 
leaſt pn the firſt application of the gentleſt heat. 
We have an inſtance. of this in Blood, or any other 
animal matter, that is perfectly putrefied; which 
containing a Volatile Alkali, either formed or ex- 
tricated by putrefaction, lets go this principle when 

1 diſtilled, even before the firſt phlegm: and, for this 

1 when putrefied Blood is to be analyzed, it 
3 ut 85 no means 1 Hir lh a e 
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| diſtillation; for all the Volatile Alkali would by 
that means be diffi ated and loſt at once. 
The Volatile Alkali obtained from Blood that 


| hath not undergone putrefaction affords matter of 


ſome ſpeculation.” Indeed the ſeparation of this 
Salt from Blood requires a degree of heat, vaſtly 
greater t than that which is neceſſary to make it riſe, 
when it is perfectly formed and diſentangled: and 
this gives room to think that it is the reſult of a 
combination formed by the fire, during the diſtilla- 


tion. But then this ſame degree of heat neither 


ſeparates nor forms any Volatile Alkali in a great 
number of plants, or in milk, as hath been ſhewn. 
Yer it cannot be ſuppoſed chat the Blood of ani- 
mals, which feed only on thoſe plants or on milk, 
is any other than theſe very matters digeſted and 
rendered perfectly animal ſubſtances : whence it 
| muſt be concluded, that, when vegetable ſubſtances 
are converted into animal ſubſtances, they undergo 
ſuch alterations as render them capable of yielding, 
when analyzed, a principle that was not diſcoverable 
in them before. Now we know that this fame 
principle, that is, the Volatile Alkali, is the pro- 
duct of putrefaction, or, which is the ſame thing, 


of the laſt degree of fermentation: and this, 1 


think, makes the opinion of thoſe more than pro- 
bable, who believe that trituration and mechanical 
motion are not the only cauſes, that effect the con- 
verſion of food into an animal juice, but that fer- 
mentation hath a great ſhare in this change. It is 
true, we do not find, in animal matters, any manifeſt 
token of an Ardent Spirit, an Acid, or a Volatile 
| Alkali; nor, conſequently, any ſubſtance that is 
an evident production of any of the three different 


degrees of fermentation: and yet, as ſubſtances 


perfectly animalized are exactly in the ſame ſtate 
with vegetables that have undergone the firſt, and 
even the ſecond, degree of fermentation, fo that 
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they are ſuſceptible of putrefaction only z (or, at 
leaſt, if they ſhew at firſt ſome faint tokens of aci- 


produced by fermentation. 
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dity, they run immediately and rapidly into com- 


plete putrefaction ;) it is nevertheleſs probable that 


vegetable matters, in order to their becoming ani- 


mal ſubſtances, undergo certain changes and alte. 


rations, which have ſome reſemblance with thoſe 


" * 


This opinion is further confirmed by two other 


analogies, between animal matters, and vegetables 
advanced to the laſt ſtage of fermentation; which 


is, that they yield neither an Eſſential Oil nor a 
Fixed Alkali: for the coal, that remains in the re- 


tort after the diſtillation of Blood, being burnt in 
an open fire, diſcovers no Fixed Alkali in its 


5 1 


The want of a Fixed Alkali in animal matters 
ariſes from hence, that their Acid is nearly in the 


ſamę ſtate with the Acid of vegetable matters which 
have undergone putrefaction; that is, it is ſo ſub- 
tilized and attenuated, as to be fit to enter into the 
combination of a Volatile Alkali, and is no longer 


ſo intimately united with the fixed earth as to pro- 


duce therewith a Fixed Alkali in the fire. 
.__ Though Blood and other animal matters afford 


no Fixed Alkali, but, on the contrary, yield much 


Volatile Alkali, it doth not therefore follow that all 
the Acid, which thoſe ſubſtances contained before 
they were analyzed, is employed in the production 
off a Volatile Alkali. We ſhall hereafter take no- 
tice of an animal matter which contains a great deal 
of Acid: and, not to depart from our preſent ſub- 


ject, it doth not appear to me to be a ſettled 


point among Chymiſts, whether or no Blood, 


when analyzed, yields a portion manifeſtly acid, 


and poſſeſſing all the properties of an Acid. 
Mr. Boerhaave, with ſome other Chymiſts, makes 
no mention of any Acid in his analyſis of Blood. 


Mr. 


* ** 
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Mr. Homberg, on the contrary, ſays * expreſly, 
that he conſtantly obtained an Acid from the Blood 
and fleſh of different ſorts of animals, of which he 
analyzed a i number. Mr. Boerhaave $ autho-- 
rity is very ref table, and of great weight: On 


Hi other hand, Mr. Homberg's experiments are 
very condufive, feem to be made with great care, 
and are all affirmative. This apparent diverſity in 
the ſame analyſis, delivered by theſe two great men, 


determined me to analyze Blood myſelf, and to exa- 
mine feruputouty” all the Principles I could obrain 
from it; „ 

1 therefore diltiled ſome Bullock's Blood in a re- 
tort with degrees of fire. Some Phlegm came over 
firlt, and then a Volatile Spirit. I changed my re- 


ceiver; and on increaſing the fire there Toſe, with 
the Volatile Spirit, a yellow Oil, a Volatile Salt in 
a concrete form, a ruſſet liquor which ſmelled ſtrong 


of Volatile Alkali, and feemed at firſt to be only 
a Spirit im mpregnated with much of that Salt: at 
laſt came à very thick fetid Oil. 

In this brown liquor, which comes off warde 
the end of the diſtillation, Mr. Homberg affirms 
the Acid to be contained; but, as it certainly is re- 


plete with a Volatile Alkali alſo, he alledges that. 
it contains, at the ſame time, both a Volatile Alkali 


and the animal Acid; that theſe two Salts are diſtinct 
from each other, and not combined together in the 


form of an ASB Salt; that each of conſe- 
quence poſſeſſes its peculiar e ; and that 
oth Acid and Alka- 


this liquor is at the ſame time 
line; that it efferveſces with Acids, and alſo Franges 
the blue colours of plants to red. 

The Alkaline quality of this liquor is very evi 
dent, and diſcovers itſelf in every Chymical trial; 
but: the ſame cannot be faid of its Acid property. 


I 5 ſome of it on blue paper, the colour of | 
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which PEARS at firſt change in the leaſt, nor acquire 
the fainteſt ſhade of redneſs, This experiment almoſt 
determined me to conclude that Mr. Homberg was 
miſtaken: but ſome time afterwards I perceived — 
the blue paper began to turn red where it had been 
. wetted, and that the red colour grew deeper and 
deeper as the paper dried: and this convinced me 
. that this liquor actually contains an Acid, as Mr. 
Homberg aſſerted; but, that the Volatile Alkali 
in this liquor, being much more copious than the 
Acid, had firſt entered the paper, and hindered the 
Acid from turning it red as uſual; and that, as 
the Alkali evaporated, the Acid began to act, and 
produce the cuſtomary effect. Hence we ſee that 
the Acid of Blood, though extricated by diſtilla- 
tion, is not eaſily perceived at firſt, becauſe of the 
ho proportion o 9 Volatile Alkali, with which the 
liquor containing it is impregnated, This is pro- 
bably what prevented its being diſcovered by ſeve- 
ral Chymiſts, who, it ſeems, did not ſulpeck! Its 
une and therefore did not look for it. 
Mr. Homberg takes no notice of this little diff 
alia in his Memoir: but he relates an experiment 
which might have given occaſion to ſuſpect it. It 
zs in his analyſis of Human Blood. As the Acid 
in Human Blood is in leſs quantity, and leſs per- 
cCeptible, than in the Blood of animals that live 
+ wholly on vegetables, he directs a ſecond diſtillation 
of the brown liquor, which contains at once both 
the Volatile Alkali and the Acid, till very little there- 
of be left in the retort. This re/idutm, ſays he, 
contains a very perceptible and diſtin Acid. There 
is reaſon to believe, from Mr. Homberg's directing 
the ſaline liquor to be diſtilled again, that he did 
not find the Acid ſufficiently perceptible in it at firſt 
Now a. ſecond diſtillation is a very good way to 
render it much more ſenſible. For though this 
en Acid be * the Volatile Alkali i is by 
Vall 
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vaſtly more ſo; and therefore if the liquor containing 


both theſe ſaline ſubſtances be diſtilled, the Volatile 
Alkali muſt needs riſe firſt, and leave the Acid 


alone, or almoſt alone, at the bottom of the retort, 


This is exactly the caſe in our experiment on blue 
paper; the operation being here performed with a 


ſmall quantity, and much more expeditiouſly,” 25 
appears from our account of it. | 
It is not at all ſurprifing that the Volatile Alkali 
and animal Acid, though confounded in the fame 
liquor, ſhould'not be united together and convert- 
ed into a Neutral Ammoniacal Salt. Mr. Hom- 
berg pretends that theſe two ſaline matters do not 
act upon each other, becauſe they are too much 
dephlegmated. The oily parts, with which they 
are both loaded, may alſo contribute thereto : nor 
is this 3 the ſame thing being ob- 
ſerved of the Acid and the Yolatile Alkali of ſeve- 
ral vegetable ſubſtances. :* 
Mr. Homberg, juſtly ſulpecting what there might 
be ſome difference between the condition of the 
Acid in the Blaod of animals that feed altogether on 
vegetables, and that in the blood of thoſe that feed 
only on fleſh, examined likewiſe, by decompoſition, 
the Blood and the fleſh of ſome carnivorous animals, 


In theſe alſo he found an Acid; and it doth not ap- 
pear that he obſerved any great difference, in this 


reſpect, between their Blood and that of other ani- 
mals. The difference he found between the Blood 
of young, and that of grown, or old, animals, with 
reſpect to the Acid, ſeems, by his account, to be 
more conſiderable; the Blood of the former con- 


taining much more of it than that of the latter: 


and this is ſo much the more probable, as we know 
that the fleſh' of young animals grows ſour, before 


it bY trefies, more ſenſibly than that of old ones. 
e ſhall conclude this head with a remark con- 
2 the management required in diſtilling 
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Blood. When the operation is advanced to a cer- 
tain point, the matter contained in the retort often 


will ri 


ELEMENTS of te 


ſwells ſo as to ſtop the neck of that. veſlel entirely, 
and by that means makes it burſt with an exploſion. 
To avoid this inconvenience, a very ſmall quantity 
of Blood muſt be put into the retort, and the fire 


muſt be governed very warily. I have alſo found 
that this accident may generally be prevented by 
mixing the Blood with ſome matter that can afford 


no principle by diſtillation; ſuch as pounded glaſs 
or fine ſand. e ,, 11 
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Vue analyzed. Taftanctd in Bes. 


INT oO an alembic or retort, placed in a ſand- bath, 


put ſome lean Beef, from which you have care- 
fully te all the fat. Diſtill till nothing more 

ſe. In this firſt diſtillation, a phlegm wil 
come over, weighing at leaſt half the maſs, of the 


_ diſtilled fleſh. In the retort you will find a matter 
almoſt dry, which you muſt afterwards diftill, with 
- a naked fire, in a reverberating furnace, taking the 
. uſual. precautions. There will come oyer. at firſt 
a little phlegm replete, with Volatile Alkali; then a 


— 


\ Volatile Alkali in a dry farm, which will ſtick to 


the ſides of the veſſel; and alſo a thick Oil. After 


_ thediſtillation there will be left in the retort a black, 


ſhining, light coal. Burn it to aſhes in the open 


air, and lixiviate thoſe aſhes: the water of the hxi- 
vium will have no Alkaline property, but will ſhe 
ſome tokens of its containing a little Sea: ſalt. 


| OBSERVATIONS, _ 
j | N f t 18 l 


Tnis analyſis. of Beef is taken from a Memoir 
en in by My. Cent in 1780, theipurpaſe > 


hed wed s hwnd © dt F od dS car Ht es a ks, 


Ins» bene, hey nb Am GY _ 


— 


ot FR, 3.5 © © Mo 


N 


faint ſmell 


PRACTICE CRHVYMIS TRT. 3359 
which was a Chymical examination of the meat 


commonly uſed to make broth. The fleſh of an 
animal, as appears from the proceſss yields much 


the ſame principles with its Blood: and it cannot be 
otherwiſe; becauſe it is formed all eaten of ma- 
terials furniſhed by the Blood. 

Mr. Geoffroy . — that the firſt ar ng — 
off from it in the ba/neum marie, produces a white 
precipitate in a ſolution of Corroſtve Sublimate; 
which ſnews it to contain a little Volatile Alkali: 
but the quantity thereof muſt be very ſmall; ſeeing 
the phlegm that contains it ſmells only like broth, 
and not Iike a Volatile Alkali; one particle of which, 
we know, is capable of affecting the organ of ſmell- 
ing very ſenſibly. As to the Acid of fleſh, there 
is great reaſon to believe that it is conditioned, exactly 


like that of Blood. 


The aſhes of the caput mortuum-of fleſh, Gurafn 


an open fire, attract the moiſture of the air, as Mr. 
Geoffroy remarlæs, and increaſe in weight, though 


they contain no Fixed Alkali. However, this is 
not at all ſurpriſing; fince they contain ſome Sea- 
falt; the KNOWn or Fe whereof | is to grow moiſt 
in the air. 

The fleſn of IG contains ini matter als; 1s 
ſoluble in water. Mr. Geoffroy examined ſeparately 
that part of fleſſi which water is capable of diſ- 
ſolving. Wich rhis view he boiled four ounces of 


beef with three pints of water, in a very cloſe veſſel, 


and repeated the operation fx times with equal 


quantities of freſh water; in order to extract, as far 


as poſſible, all the juices of the meat. Theſe broths 
he pur all together, the laſt of them having but a 
'very weak veal broth: he evaporated 
them over a ſlow fire, filtering them towards the end 
of the evaporation, to ſeparate an earthy part; and 


there remained in the veſſel a moderately ſolid ex- 


tract, which ſoon grew moiſt in the air. This ex- 
Aa * 9 tract, 
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tract, ed ganalyzed, yielded a dram and two grains 
of, Volatile Salt, which adhered to the ſides of the 
rece wer; not in ramifications, as Volatile Salts uſually 
do, but in flat cryſtals, moſtly in the form of 
parallelopipeds. The Spirit and the Oil, which 
came over together after the Volatile Salt, weighed 
thirty eight grains. Salt of Tartar being mixed 
with this Volatile Salt ſeemed to ĩnereaſe its ſtrength; 
which gives room to beer that the latter contains 
an Ammoniacal Salt. 
The eharred matter left in dad retort 9 but 
© Ga. grains. Its lixivium gave ſome tokens. of Sea. 
ſalt, by making a white precipitate in a ſolution of 
quick: ſilver. The maſs of fleſny fibres, that was 
exhauſted by boiling, being dried and analyzed in 
the ſame manner, yielded a Volatile Spirit, a Vo- 
latile Salt in a concrete form, which ſtuck to the 
ſides of the receiver in ramifications as uſual; and 
a thick fetid Oil. There now remained in the re. 
tort a charred matter, which being burnt in the 
open air, or not burnt, ſnewed not the' dee b. 
Its containing any faline-mattera. vi 2h 
This method of analyzing-fleſh, by lang it at 
firſt i in water, in order to extract all that can be diſ- 
ſolved by this menſtruum, ſhews us that animal fleſh 
contains àn Oil, which is in a ſaponaceous ſtate: 
for the extract made therefrom, by water, yields 
in diſtillation a conſiderable quantity of Oil, which 
was perfectly diſſolved in the water; while that ex- 
tract was in the diluted tate of 3 broth, and before 
it was analyzed. | {iis 18 yYOR 
At is remarkable that the Volt Salt, ielded by 
the extract of fleſn, is different from that which is 
obtained out of the fleſni itſelf, hen nothing hath 
been extracted from it. This Salt, as Mr. Geoffroy 
obſerved; differs from the common Volatile: Alkcalis 
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miſt juſtly conſider it as a Salt of a . Am- 


moniacal nature; a kind of Eſſential Salt of fleſh. 
There is reaſon to think that this Salt, when diſ- 


ſolved in the water in which we boil fleſh, is ſe- 
parated therefrom, by the action of fire, with more 


eaſe than while it remains combined with the other 
principles, in the ſubſtance of the fleſn; that its 
ſeparation, in the latter caſe, requiring a greater 
degree of heat, it is thereby decom poſed; and that 


the Volatile Alkali, which is re fron fleſh 


diſtilled in the uſual manner, is only one of the 
parts that COOLED aa rm; Ion — 


W ue 


The charred matter remaining; e che) diſtilla- 
tion of fleth firſt exhauſted by boiling, yields nothing 


ſaline; becauſe the Sea: ſalt, which is the only Fixed 
Salt it could contain, was diſſolved by the water to= 
gether with the matter of the extract. 

Mr. Geoffroy-likewiſe examined er parts 0 
fleſh Spirit of Wine is capable of diſſolving: For 


this purpoſe he took four ounces of Beef, dried 
in the balneum marie; poured on it an equal 


weight of well rectified Spirit of Wine, and left the 
whale in digeſtion for a conſiderable time: The 
Spirit extracted from the Beef a weak tincture, and 
ſeparated from ĩt ſome drops of Oil: it acquired a 
brown colour, and a faint ſmell. Mr. Geoffroy 
found, by ſeveral experiments, that the Spirit of 
Wine had taken up a portion of the Ammoniacal; 
or Eſſential, Salt of the fleſn. With reſpect to the 
Oil, if any at all were diſſolved, it could be but 
very little; for that which the Spirit ſeparated, and 
which retained its natural form, was certainly not 
diſſolved: ſeeing in that caſe it would not have been 
perceived, but would have made a e eee 
1 to W eee __ n N 285 . Wine. 
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Bones analyzed. | Inftanced in 7 


Fr UT. into pieces the Bones of à leg of beef, 
carefully ſeparating all the marrow. Put them 
into a retort, and diſtill them in a reverberating 
furnace, as uſual. A phlegm will come over at 
then a Volatile Spirit, which will become ſtronge 

and ſtronger; afterwards a Volatile Salt in a dr 
form, with ſomne Oil; and, laſtiy, a black Oil, 
with a little more Volatile: Salt. There will be left 
in the retort a charred matter, from which a little 
Seã · ſalt ma 3 be extracted. Reduce this charred 
matter to aſhes, by burning it in the open air. Theſe 
* rel 5 eure e eee e 3 arg ers 
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oC analyse of Bones proves thar-chey confi 
of the fame principles with fleſn and blood; and 
the ſame may be ſaid;-in general, of all matters that 
are truly animal, or chat actually d ahr any 8 
of atv anumaloidinohtnty . r ee e 
Nevertheleſs we find in the: Ates Bones this: 
| what of an Alkaline: quality; ſeeing they make a 
red precipitate in a ſolution of Corroſive Sublimate: 
and yet a true Fixed Alkali cannot be obtained from 
them. Theſe aſhes are probabiy in the ſame caſe 
with quick lime; which hath certain properties of 
Alkaline Salts, though no ”_ of chat Kind can be 
txeratted from: 

Mr. Geoffroy anulyvcd: oy in che ame 
manner as he did fleſh; that is, he at firſt made a 
ſtrong decoction of em iel water, and then exa- 
— and diſtilled apart the extract afforded him 
971 that decoction, ns the Bones 528 of that 


K- 


. 
as 
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extract. On this analyſis he made two remarkable 
obſervations. Ra; 

The firſt is that Bones en to boiling water 
their principles and their Volatile Salts, both ſooner 
and more copiouſly than fleſh did: for in the ana- 
lyſis which Mr. Geoffroy made of ſeveral ſorts of 
fleſh, though he robbed them in a manner of all 
their principles by boiling, yet their dried fibres 
afterwards Vielded a conſiderable quantity of Vo- 


latile Salt; whereas the Bones, of which he had made 


an extract by boiling, afforded him but e {mall 
quantity: thereof when analyzed. | 

The ſecond obſervation worthy of nd en 
Mr. Geoffroy made on his analyſis of Bones is this; 
the Salt, which, as was ſhewn in the analyſis of fleſh, 
was reſolved: by the water wherein he boiled the 
fleſh, and conſequently. roſe when he diſtilled the 
extract obtained from that decoction, and cryſtal- 
lized in the form of parallelopipeds, took a quite 
different turn in the analyſis of Bones. None of it 
appeared in diſtilling the extract made by decoction, 
but roſe in diſtilling the boiled Bones, that were 
exhauſted of almoſt all their other principles by the 
decoction with water. Theſe Modan, probably 
ariſe from the different contexture of the: animal 
matters in which they are abſerved. $2 
Tuhis analyſis of Bones may ſerve as a bars bor 
aun the ſolid Wenn, ohh ES: * as 
—_ I en 5. 
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una Fat analyzed. Infanced in Maron. Sure. 2. 


UT as much Muttop-Syet as you pleaſe i into 4 

glaſs retort, only taking. care that the veſſel be 
but half full; and diſtill, with degrees of fire as uſual. 
A phlegm felling of the Suet will riſe firſt, and 
ſoon grow very acid. After this ſome drops of 
Oil will come over, and be followed by ta matter 
like Oil, in a pearance, hen it comes over; but 
it will fx i in the receiver, and acquire a conſiſtence 
ſome what ſofter than Suet. This kind of Butter 
of Suet will continue to xiſe to the end of the diſtil- 
lation; 5 and there will be lalt ane retort A {mal 
quantity of charred matter. A585 : 

e * 


on E RNA IONS. 0 


on animal Fat be à ſubſtande that hath 
paſſed through all the ſtrainers of the body; though 
it hath undergone all the elaborations neceſſary to 
form an animal matter, and become itſelf part of 
the animalz it contains nevertheleſs, as its analyſis 
ſheyys, principles differing greatly from thoſe of all 
other animal matters: o that 1 it muſt be inen 
ive ſort, by itſelf. A deft it 9 : 
It conſiſts almoſt. e of Oil: but aha Oil 
is in a concrete form, and obſerves the general rule 
of all concreted oily matters, which! owe their con- 
ſiſtence wholly to the Acid that is combined with 
them. The rule is evidently ſo general that it ex- 
tends even to the animal kingdom, where, in all 
other inſtances, Acids ſeem to be almoſt annihilated. 
All we ſaid above on the ſubject of Butter muſt 
be applied here: for animal F at, properly ſo called, 
and Butter, do not, in my opinion, differ ſenſibly 
from cach other, with reſpect to their analyſis. And 


OL there- 
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therefore there 1 is great reaſon to believe that what 
is Butter in Chyle, or Milk, becomes Fat when 


fixed in the animal body. It is a kind of repoſitory, 
in which nature vous 4 and confines the 2 that 


S534 & 


the mahlt 25 Fat; e this Far, 2 the 
firmeſt of any, moſt contain'a ſtronger 750555 more 
perceptible Acid. | MY 

When it is thus diſtilled, the part which remains 
fixed hath much leſs conſiſtence than the Suet had 
before; which ariſes from its having loft part of its 
Acid. Repeated diſtillations will e it of a 


much greater quantity thereof, and ſo reduce it in- 


to an Oil that will always remain clear and fluid. 
Not one particle of Volatile Alkali is obtained 
by diſtilling Suet: but then the experiment will not 
ſucceed as it ought, unleſs care be taken to free the 
Suet perfectly from all the membranes, and all the 
particles of fleſh and blood that may be mixed with 
it; for, if it ſhould be diſtilled without this pre- 
caution, thoſe heterogeneous matters mingled with 
it would yield a great deal of Volatile Alkali in 
diſtillation; which might impoſe on the Artiſt, 
and make him think the Salt came actually from 


the Suet. Suet that hath been often melted, as the 


tallow, for inſtance, of which candles are made, 18 
ſufficienthypurified: of this I made uſe in my ana- 
lyſis, and it yielded me no Volatile Alkali; at leaſt 
T could perceive none. 

In concluſion, all that hath been ſaid, on ſeveral 
| occaſions, touching the properties of concreted 
oily matters, may be applied to Suet. I ſhall only 
obſerve here that it is one of thoſe that manifeſt no 
Acidity, and conſequently that in its natural ſtate 

it is not ſoluble in Spirit of Wine, and only be- 
comes ſoluble in that menſtruum by degrees, as its 
2 n Acid 
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Acid is extricated by repeated diſtillations : and on 
this account it ought to be claſſed with Bee” ale 


and other my er ogg. of that. Kind, | 


cl 


PR Oo c E 8 8 v. 
Eggs e Inftanced an Pullet's 5 


Po ſome Hen's Eggs in water, and boil them 
till they be hard. II n ſeparate the Yetks 


from the Whites. Cut the Whites into little bits; 


put them into a glaſs cucurbit; fit on a head and 
receiver; diſtill in a Balneum marie with degrees of 
fire, raiſing it towards the end to the ſtrongeſt 
heat which that bath can give; that is; to the heat 
of boiling water. There will come over an aqueous 


liquor, or infipid phlegm; the quantity whereof 


will be very conſiderable, ſeeing it will make about 


nine tenths of the whole maſs of the Whites of the 


Eggs. Continue your diſtillation, and keep the 
water in the bath conſtantly boiling, till not a drop 
more of liquor will aſcend from the alembic. Then 


unlute your veſſels, In the cucurbit you will find 


your Whites of Eggs conſiderably ſhrunk in their 
bulk. They will look like little bits of brown 
S and be hard and brittle. 

Put this reſiduum into a glaſs retort, abc diſtill, 
as uſual, in a reverberating furnace with degrees 
of Heat. There will come over a Volatile "Oily 
Spirit, a yellow Oil, a Volatile Salt in a dry form, 
and, at laſt, a black thick Oil. There wilt a left 
in the retort a charred matter. 0 

Reduce alſo into the ſmalleſt pieces you can the 
Fe Yelks of the Eggs which you ſeparated from 
the Whites. Set them in a pan over a gentle fire: 
ſtir them with a ſtick till they turn a little brown, 
and diſcharge a * like e marrow. 

3 Then 
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Then put them into a new ſtrong canvaſs bag, and 
refs them between two iron plates well heated; 
whereby you will obtain a conſiderable e * 
a yellow Oi... | 
Let what remains in the bag bediftilled 3 ma retort 
ſet in a reverberating furnace: it will give you the 
ſame POE as you got from the Whites. 


OBSERVATIONS. 


Or thi two perfectly diſtinct ſubſtances that con- 
ſtare the nds the Yelk contains the embryo of 
the chick, and is deftined to hatch it: the White 
is ro ſerve fol the nouriſhment of the chick when 
it is formed. 

Theſe two matters, though hey: contain the very 
ſame principles, yet differ confiderably from each 
other; and chiefly in this, that their Principles are 
not in the ſame proportions. 

The White of an Egg contains 10 much Shidam, 
that it ſeems to conſiſt almoſt totally thereof. All 
the aqueous liquor, obtained by diſtilling it in the 
balneum marie, is, propefly ſpeaking, nothing 
but pure water; for no Chymical trial can diſcover 
in it either an Acid or a Volatile Alkali; or any 
very perceptible Olly part. And yet it mult con- 
tain ſome Oil, becauſe the liquor that riſes laſt is a 
little bitteriſh to the taſte, and ſmells fomewhat of 
empyreuma. But the Principles from which it 
derives theſe properties are in too imall quantities 
to be diſtinctly perceived. © 

If, inſtead o diſtilling the hard White of an 
Fee, with a view to draw off the great quantity 
of water it contains, you leave it ſome time in an 
air that is not too dry, the greateſt part of its moiſ- 
ture ſeparates ſpontaheouſly, and becomes very 
ſenfible. In All Probability this is the effect of 
a beginning putrefaction, which attenuates this 
Karen ans and breiks its contextute. The _ | 
| us 


animal emulſion. 
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roughly diflolves Gum-Reſins, and particularly 
Myrrh. If you deſire to diſſolve Myrrh in this 
manner, cut a. hard-boiled Egg in halves; take 
out the Yelk ; put the powdered Gum-Reſin into 
the cavity left by the Yelk; join the two halves of 
the White; faſten them together with a thread, and 
hang them up in a cellar. In a few days time the 
Myrrh will be diffolved by the moiſture that iſſues 
from the White of the Egg, and will drop into 


the veſſel placed underneath to receive it. This 
liquor is improperly called Oil of Myrr# per deli. 


All the properties of the Whites of Eggs, as 
well as the principles obtained by analyzing them, 
are the ſame with thoſe of the lymphatic part of 
the blood; fo that there is a great reſemblance be. 


tween theſe two ſubſtances. ' BELT OT doo. 
As to the Yelk,' it is plain from its analyſis that 
Oil is the predominant principle thereof, If the 


Yelk of an Egg be mixed with water, the Oil with 
which it is replete, and which is by nature very 


minutely divided, diffuſes itſelf through the whole 
liquor, and remains ſuſpended therein by means of 


its viſcoſity. The liquor at the ſame time becomes 


milk -white like an emulſion, and is in fact a true 

In order to obtain the Oil of Eggs by expreſſion 
with the more eaſe, care muſt be taken to chuſe 
Eggs that are ſeven or eight days old; becauſe they 
are then a little leſs viſcous. Nevertheleſs their 
viſcoſity is ftill- ſo great that they will not eaſily 
yield their Oil by expreſſion: and therefore, in order 


to attenuate and deſtroy entirely this viſcoſity, they 


muſt be torrefied before they are put to be preſſed. 


ITI The Oil of Eggs, like all other oily animal mat- 


ters, ſeems analogous to the Fat Oils of vegetables. 


It hath all the properties that characterize os 


1 _—_ n 
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Oils. Its colour is yellow, and it ſmells and taſtes 
a little of the empyreuma, occaſioned by torrefying 
the Yelks. It is rendered ſomewhat leſs diſagreeable 
by being expoſed to the dew for thirty or forty 


nights, it care be taken to ſtir 1 it often i in the mean 
time. 


To e all the l both in the Yell 
and the White of an Egg, are the ſame as thoſe 
found in Blood, Fleſh, and all ocker matters that 


are 1 animal. 
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CHAP, III. 


On rut Eregnrurs or AngrALs. 


19 PROCESS 1. 


Dang analyzed. Inſtanced in Kane W | 


Mr. Homberg's Phoſphorus. | 


AKE any quantity you pleaſe of human 
Excrement, and diſtill it in a glaſs alembic 
ry in the baſneum marie.. You. will obtain an 
aqueous, clear, infipid liquor; which will never- 
theleſs have a diſagreeable odour. Having urged 
the diſtillation as Fol as is poſſible, with. the heat of 
this bath, unlute your veſſels, and you will find 
at the bottom of the cucurbite a dry matter, mak- 
ing about an eighth part only of what you put into 
it. Put this reſiduum into a glaſs retort, and diſ- 
till in a reverberating furnace, with degrees of 
heat. Lou will obtain a Volatile Spirit, and a Vola- 
tile Salt, with a fetid Ol; MG a charred” matter 
will be left in I retort. 1118 
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J AE TOWNS... 
Mz. Hompnzrs made a great many experiments 
on the dung of animals; concerning which he 
compoſed two nnn, in the Academy's 

collection for 1711. That Chymiſt tells us, that, 
in diſtilling Excrement, he aimed not ſo much at 
diſcovering the principles of which it conſiſts, a; 
he was deſirous to ſatisfy a friend of his, who had 
earneſtly entreated him to try whether he could 
not extract therefrom a clear Oil, having no bad 
ſmell; becauſe he had ſeen, as he ſaid, Mercury 
fixed into pure Silver by ſuch an Oil  _— 
Mr. Homberg's labour had the uſual fate of all 
enterpriſes of this nature. He actually found the 
art of drawing from Excrement a clear ſcentleſs 
Oil; but, in whatever way he applied it to Mer. 
cury, it produced no change in that metallic ſub- 
ſtance. However, as Mr. Homberg was a man of 
ſagacity, and knew how to improve every hint offered 
by his experiments, he made ſeveral curious diſco- 
veries on this occaſion; of which we ſhall give a 
cConciſe account, after we have made ſome remarks 
on the principles obtained from Excrement by the 
method deſcribed in the proceſs. _ 
This ſubſtance, conſiſting of matters ſubjet to 
putrefaction, hath conſtantly a fetid ſmell, like that 
of all putrid matters; having been for ſome time 
- confined in a warm, moiſt place, which we know 
promotes putrefaction, and even quickly produces 
it. Yet the analyſis thereof proves that it is not 
putrefied, or at leaſt not entirely ſo: for all putre- 
fed matters contain a Volatile Alkali perfecth 
formed and extricated; and, as this principle riſcs 
- with leſs heat than that of boiling water, it always 
comes over firſt in diſtillation. ' Now we have {cen 
that, with the heat of boiling water, it parts with 
nothing but an inſipid phlegm, containing no 5 
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atile Alkali: a fure proof that the fecal matter 
is not completely putrefied. >. 

There is nothing remarkable in the volatile Salt 
and fetid Oil, which riſe with a degree of heat 
greater than that of boiling water. They are com- 
mon productions, of which we have made frequent 
mention in ſeveral of the preceding analyſes; and 
therefore they need not now detain us from proceed- 
ing to give a ſummary account of Mr. Homberg's 


chief diſcoveries. 


One of the methods by which Mr. Homberg 
endeavoured to obtain from Excrement a clear Oil, 
without any bad ſmell, was to ſeparate its carthy | 


and groſs parts, by filtering it before he diftilled it. 


« For this purpoſe he diluted Excrement newly 
« diſcharged with hot water, uſing a quart of wa- 


© ter to an ounce of feces. Then he let the mix- 


— 


ture ftand to cool, and, the groſs parts falling to 


« the bottom, he poured off the water by inclina- 
« tion. This liquor he filtered through brown 
paper, and evaporated to a pellicle over a gentle 
“ fire. There ſhot in it long cryſtals of four, five, 
and fix fides, which Mr. Flomberg thinks may 


be called the Eſſential Salt of Excrement. They 


«* reſemble Salt-petre, in ſome meaſure, and de- 


« flagrate in the fire much like it; with this differ- | 


<« ence that their flame is red, and they burn ſlowly ; 
« whereas the flame of Salt petre is white and ve 

« vivid : probably, ſays Mr. Hombei g. Kate 
there is too much of an oily matter in the ane, 
and leſs in the other. 

Mr. Homberg diſtilled this Salt in a glaſs 
« retort with degrees of fire, and at laſt with a 
very violent one. At firſt there came over an 
aqueous liquor, ſharp and acid, which was fol- 
* lowed by a brown fetid oil, ſmelling very ſtro 
* of empyreuma. This diſtillation he 8 
< four ſeveral times; and each time the matter in 

TOY Bb 2 „„ the 
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the retort took _ juſt when the Oil began to 
< come off,”.. 

The Salt which Mr. 3 obtained from 
Excrement is very remarkable. We ſhall have 
occaſion to ſpeak of it in another place, and ſhall 
only obſerve here that its Nitrous character is by 
no means ambiguous : its deflagrating on live coals 
convinced Mr. Homberg of its being a true Nitre. 
But its conſtantly taking fire in the retort, as oft 
as diſtilled, is a ſure proof that it is a Nitrous Salt: 
for Nitre only hath he e property of thus taking fire 
in cloſe veſſels, and making other ee mat- 


ters burn along with it. 
The proceſs by which Mr. een at laſt ob- 


tained from Excrement a clear oil without any bad 


ſmell is curious, and worthy of a place here; on 
account of the views and occaſions of reflection 
which it may open. | 
Mr. Homberg having tried in vain, by diſtil- 
ling Excrement a great many different ways, 
« to obtain from it ſuch an Oil as he wanted, re- 
<« ſolved to employ fermentation, the effect whereof 
« is to change the diſpoſition of the principles of 
„ mixts. With this view he dried ſome Excre- 
ment in the water-bath, and, having pulverized 
it, poured thereon fix times its weight of 
« phlegm that had been ſeparated from it by dif 
« tillation, and put the whole into a large glaſs cu- 
« curbite, covered with an inverted veſſel that 
fitted exactly into it, and was cloſe luted. This 
<« veſſel he ſet in a Balneum marie for ſix weeks, 
= keeping up fuch a gentle heat as would not burn 
« one's hand; after which he uncovered the cu- 
« curbite, and having fitted thereto a head-and a 
* receiver, diſtilled off all the aqueous moiſture 
« in the balneum marie with a very gentle heat. 
It had now loſt almoſt all its bad ſmell, which 
* was changed into a faint one. It came over 
| . fome- 


* * * 
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« ſomewhat turbid, whereas it was very clear when 

« put into the cucurbite. Mr. Homberg found 
« this water to have a coſmetic virtue: He gave 
« ſome of it to perſons whoſe complexion, neck, 
« and arms, ' were quite ſpoiled, being turned 
« brown, dry, rough, and like a gooſe ſkin: 
« they waſhed with it once a day, and, by con- 
« tinuing the uſe of this water, their ſkin became 
very ſoft and white.“ 

The dry matter, that remained in the bottom of 
the cucurbite after diſtillation, had loſt about a 
twentieth part of its weight; that is, of twenty 
ounces, put at one time into the cucurbite, ſome- 
what leſs than nineteen ounces remained. Mr. 
Homberg ſuſpects that it was not ſo dry when put 
into the cucurbite as when it was taken out. Per- 
haps alſo the ſpecies of fermentation which the 
matter underwent had attenuated and volatilized 
lome part of it; ſo that it came over with the 
phlegm in diſtillation. The turbidneſs of that 
phlegm, which was clear and limpid before, ſeems 
to countenance this conjecture. 

« The dry matter left in the cucurbite after the 
* firſt diſtillation, had not the leaſt ſmell of feces: 
* on the contrary, it had an agreeable aromatic 
% odour; and the veſſel in which Mr. Homberg 
« had digeſted it, being left open in a corner of 
* his laboratory, acquired in time a ſtrong ſmell 
of Ambergris. It is furpriſing, as Mr. Hom- 
berg juſtly obſerves, that digeſtion alone ſhould: . 
i chants the abominable ſmell of Excrement into 
* an odour as agreeable as that of Ambergris. 

„This dry matter he da coarlely, and 
put two ounces thereof at once into a glaſs re- 
* tort, that would hold about a pound or a pound 
* and half of water. This he diftilled in a ſand- 
* bath with a very gentle heat. A ſmall quantity 
* of an a liquor came over firſt, and then 
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an Oil as colourleſs as fpring-water. Mr. Hom. 


3 berg continued the ſame gentle degree of heat, 


<« till the drops began to come off a little rediſn; 
e and then he changed the receiver, ſtopping that 


' « which contained the clear Oil very cloſe with a 


« cork, Having carried on the diſtillation with a 


e fire gradually augmented, there came over a con- 


« fiderable quantity of red Oil; and there remain- 


ed in the retort a charred matter which burnt 


% very readi 


] 
The clear of without any ill ſmell, which Mr. 


Homberg obtained from the fecal matter by this 


proceſs, was the very thing he was in ſearch of, 
and which he had been aſſured would convert Mer. 
cury into fine fixed Silver: yet he ingenuouſſy 
owns, that, whatever way he applied it, he could 
never produce any change in that metallic ſubſtance. 


We ſhall now proceed to the other diſcoveries made 


1 


'by Mr. Homberg on this occaſion. 


In his attempt to obtain a clear Oil from Pe 
ment, he diſtilled; it with different additaments, 
and amongſt the reſt with Vitriol and Alum. He 
found that the matters left in the retort, when he 
made uſe of theſe Salts, being expoſed to the open 
air, took fire of themſelves; that they kindled 


| combuſtible matters; in a word, that they were 2 


* and 


true Phoſphorus, of a ſpecies different from all then 
known. Purſuing theſe firſt hints, he ſought and 
found the means of preparing this Phoſphorus by a 
way much more expeditious, certain, and eafy. 
His proceſs is this. 
Take four ounces. of Feces newly excreted: 
« Mix therewith an equal weight of Roch-Alum 
- coarſely powdered : put the whole into a little 
de jron Ta that will hold about a quart of water, 
t it over a gentle fire under a chimney. 
4 The mixture will melt, and become as liquid as 


« water. Let it boil with a — fire, conſtantly 


de ſtir⸗ 
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« ſtirring it, breaking it into little crumbs, and 

« ſcraping off with a ſpatula whatever ſticks to the 

« bottom or ſides of the pan, till it be perfectly 

« dry. The pan muſt from time to time be re- 

moved from the fire, that it may not grow red- 

« hot, and the matter muſt be ſtirred, even while 

« jt is off the fire, to prevent too much of it from 

« ſticking to the pan. When the matter is per- 

« fe&tly dried, and in little clots, let it cool, and 

e powder it in a metal mortar. Then put it again 

e jnto the pan, ſet it over the fire, and ſtir it con- 

tinually. It will again grow a little moift, and 
« adhere together in clots, which muſt be con- 
* tinually bruiſed and roaſted till they be perfectly 
« dry; after which they muſt be ſuffered to cool, 
« and then be pulverized. This powder muſt be 
returned a third time to the pan, ſet on the fire, 
« roaſted and perfectly dried: after which it muſt 
be reduced to a fine powder, and kept in a paper 
in a dry place. This is the firſt or preparatory 
4 operation. | Pt * 

« Take two or three drams of this powder, 
Put it into a little matraſs, the belly of which 
* will hold ap ounce, or an ounce and half of 
* water, and having a neck about fix or ſeven. 
inches long. Order it fo that your powder ſhall 
take up no more than about a third part of the 
* matraſs. Stop the neck of the matraſs ſlightly 
with paper: then take a crucible four or five 
inches deep: in the bottom of the crucible put 
* three or four ſpoonfulls of ſand : ſet the matraſs 
« on this ſand, and in the middle of the crucible, 

_ * ſo as not to touch its ſides, Then fill up the 
* crucible with ſand, ſo that the belly of the ma- 
e traſs may be quite buried therein. This done, 
place yourcrucible, with the matraſs, in the midſt 
Hof a little earthen furnace, commonly called a 
* Stove, about eight or ten inches wide above, 
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*. and hi x inches deep from the mouth to the grate. 


KRound the crucible put lighted coals about half 


&« way up, and when it hath ſtood thus half an 
9 hour, fill up with coals to the very top of the 
ec "Trocble. : | Kat up this fire a full half-hour 
4e longer, or till you ſee the inſide of the matraſs 


cc 


_” Ra to be red. T hen increaſe your fire, by 


your coals above the crucible. Continue 


«, this rong heat for a full hour, and then let the 


e, 

At the beginning of this operation denſe fumes 
<* vill riſe out of the matraſs, through the ſtopple 
of paper. Theſe fumes iſſue ſometimes in ſuch 
* abundance as to puſh out the ſtopple ; which you 
«© muſt then replace, and ſlacken the fire. The 
* fumes ceaſe when the inſide of the matraſs be- 
“ gins to grow red; and then you may increaſe 
5 the fire without any fear of poiling your opera- 
ion. 

„ When the crucible i is fo cold that it may be 


Sep 


_ « ſafely taken out of the furnace with one's hand, 


«* you muſt gradually draw the matraſs out of — 
<« ſand, that it may cool ſlowly, and then ſtop 1 br” 
<6; lee with 8 

“If the matter at the bottom of the matraß 


appear to be in powder when ſhaken, it is a ſign 


<« the operation hath ſucceeded: but if it be in a 
« cake, and doth not fall into powder on ſhaking 


the matraſs, it ſhews that your matter was not 


« ſufficienily. roaſted and dried in the iron Pans 
« during the preparatory. operation.“. 

Since Mr. Homberg, Mr. Lemer the younger 
hath made a great many experiments on this Phoſ- 
phorus, Rk may be ſeen in the Memoirs of the 
Academy for 1714 and 1715. In thoſe Memoirs 
Mr. Lemeri hath ſhewn that Excrement is not the 
enly, matter capable of producing this Phoſphorus - 
with Alum; but that, on the contrary, almoſt all 

an. _ 
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animal and even vegetable matters are fit for this 
combination; that though Mr. Homberg mixed 
Alum in equal quantities only with the fecal matter, 

it may be uſed in a much greater proportion, and, in 
certain caſes, will ſucceed the better; that, according 
to the nature of the ſubſtances to be worked on, the 
quantity of that Salt may be more or leſs Increaſed 
and that whatever is added, more than the doſe. 
requiſite for each matter, ſerves only to leſſen the 
virtue of the Phoſphorus, or even deſtroys it en- 
tirely : that the degree of fire applied muſt be dif- 
ferent according to the nature of thoſe matters; 
and, laſtly, that Salts containing exactly the ſame - 
Atid with that of Alum, or the Acid of thoſe 
Salts ſeparated from its baſis and reduced into Spi- 
rit, do not anſwer in the preſent operation: which 
ſhews, ſays Mr. Lemeri, that many ſulphureous 
matters may be ſubſtituted for Excrement in this 
operation; but that there are no Salts, or very fer 
if any, that will ſucceed in the place of Alum. 
Nevertheleſs a Chymiſt, who lately communicated 
to the Academy a great number of experiments on 
this Phoſphorus, found that any Salt containing the 
Vitriolic Acid may be ſubſtituted for Alum. 
This Phoſphorus, made either by Mr. Homberg's 
or by Mr. Lemeri's method, ſhines both by day 
and by night. Beſides emitting light, it rakes fire 
ſoon after it is expoſed to the air, and*kindles all 
combuſtible matters with which it comes in con- 
tact; and this without being rubbed or heatet. 
Meſſ. Homberg and Lemeri have given the moſt 
probable and the moſt natural explanation of the 
cauſe of the accenſion and other phenomena of this 
Phoſphorus. What they ſay amounts in ſhort to 
what A 2 ri be pry 
Alum is known to be a Neutral Salt, conſiſting 
of the Vitriolic Acid and a calcareous earth. When 
this Salt 1s calcined with the fecal matter, or —_—_— 8 
hy ſub- 
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ſtances abounding in Oil, the volatile principles of 
theſe ſubſtances, ſuch as their Phlegm, their Salts, 
and their Oils, exhale in the ſame manner as if the 
were diſtilled ; and there is nothing left in the ma- 
traſs, when - thoſe principles are Cilipared, but a 
charred matter, like that which is found in retorts 
wherein ſuch mixts have been decompoſed by — 
This remainder ede 10 nothing but a mix- 
ture of Alum and charcoal. Now as the Acid of 
this Salt, which is the Vitriolic, hath a greater affi- 
nity with the phlogiſton than with any other ſub- 
ſtance, it will quit its baſis to unite with the phlo: 
giſton of the coal, and be converted by that union 
into a Sulphur, And this is the very caſe; of 
Which we have certain proofs. in the operation for 
preparing this Phoſphorus : for when, after the 
volatile principles of the oily matter are drawn off, 
= fire is encreaſed, in order to combine cloſely | 
er the fixed parts that remain in the matraſs, 
2 is, the Alum and the charred matter, we per- 
ceive at the month of the matraſs a ſmall blue 
ſulphureous flame, and a pungent ſmell of burning 
Sulphur. Nay, when the operation is finiſhed, we 
find a real Sulphur ſticking in the neck of the ma- 
traſs; and, while the Phoſphorus is burning, it hath 
plainly a ſtrong 8 ſmell. It is therefore 
certain that this Phoſphorus contains an actual Sul- 
phur; that is, a matter diſpoſed to take fire with 
the greateſt eaſe. But though Sulphur be very in- 
flammable, it never takes fire of itſelf, without 
being either in contact with ſome matter that is ac- 
tually ignited, or elſe being expoſed to a conſiderable 
degree of heat. Let us fee then what may be the 
cauſe of its accenſion, when it is a conſtituent part 
of this Phoſphorus.” 
We mentioned juſt now has: the Acid "of the 
An quits its _ in order to — a — | 
| * 
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by combining with the Phlogiſton of the coal. 
This baſis we know to be an earth capable of being 
converted into Lime; and that it is actually converted 
into Quick-lime by the calcination neceſſary to pro- 
duce the Phoſphorus. We know that new- made 
Lime hath the property of uniting with water ſo 
readily, that it thereby contracts a very great de- 
gree of heat. Now when this Phoſphorus, which 
is partly conſtituted of the. baſis of the Alum con- 
verted into Quick- lime, is expoſed to the air, the 
Lime inſtantly attracts the moiſture of which the 
air is always full, and by this means, probably, 
grows ſo hot as to fire the Sulphur with which it is 
mixed. Perhaps alſo the Acid of the Alum is not 
totally changed into Sulphur::, ſome part thereof 
may be only half-diſengaged from its baſis, and in 
that condition be capable of attracting ſtrongly the 

| humidity of the air, of growing very hot Hkewiſe 
by imbihing the moiſture, and ſo of contributing 
to the accenſion of the Phoſphorus. 

There is alſo room to thinł that all the Phlogiſton ton 
of the charred matter is not employed in the 1 
duction of Sulphur in this Phoſphorus, but that 
ſome part of it remains in the ſtate of a true coal. 
The black colour of the unkindled Phoſphorus, 
and the red ſparkles it emits while burning, ſufficiently 
prove this. The explanation of the accenſion of 
this Phoſphorus, as here given by Meſſ. Homberg 
and Lemeri, is very ingenious, and in the main 
Juſt ; but yet, in my opinion, the 9 deſerves 
a more eee e examination. 
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3%, ELEMENTS of the 
PROCESS IL | 
| Human Urine analyzed. 


UT ſome Human Urine into à — a: 
bic; ſet it in a water- bath, and diſtill tilt there 
remain only about a fortieth part of what you put 
in; or elſe evaporate the Urine, in a pan ſet in the 
dale mariæ, till it be reduced to the ſame quan- 
With this heat nothing will 'exhale but an 
infipid Phlegm, ſmelling however Hke Urine. The 
reſiduum will, as the evaporation /advances, be- 


come of a darker and darker ruſſet, and at laft ac- 


quire an almoſt black colour. Mingle this reſi- 
duum with thrice its weight of ſand, and diſtill it 
in a retort ſer in a reverberating furnace, with the 
uſual precautions. At firſt there will come over a 


little more inſipid Phlegm like the former. When 


the matter is almoſt 53 a Volatile Spirit will riſe. 


After this Spirit, white vapours will appear on en- 


creaſing the fire; a yellow oily liquor will come off, 


trickling down in veins; and together with this li- 


quor a concrete Volatile Salt, Which will ſtick to 
the ſides of the receiver. At laſt there will come 
over a deep coloured fetid Oil. In the retort there 


will remain a faline earthy refiduum, which being 


Iixiviated: n yield ſome Sea. ſalt. _ 


3 OBSERVATIONS. 


UR INE muſt be conſidered as an aqueous 3 
replete with all the ſaline matters which are of no 


uſe to the body, either for nouriſhment or health: 


it is a lixivium of animal matters, prepared by na- 

ture for diſſolving and ſeparating from them all the 

unneceſſary Salts. It contains a very large n, 
8 | 0 


4 


1 | ; 
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of almoſt pure "phlegm, which Fraporajes with the 
heat of a water bath. 

The reſidue of the Urine, from which this 
phlegm is ſeparated by the firſt diſtillation, though 
thereby rendered confiderably thicker, doth not 
coagulate, or curdle in the leaſt, like Milk or Blood; 

_ which ſhews that it contains no parts analogous to 
thoſe of theſe two nutritious liquors. Yet it con- 
tains oily and faline parts, diſpoſed like thoſe of 
truly animal matters; as appears from the Spirit, 
the Volatile Salt, and the Oil, obtained from it by 

_ diſtillation ; which are, in every reſpect, perfectly 
like the ſame principles yielded by other animal 
ſubſtances. - But, 16 the animal that made the 
Urine took in with its food any of the Neutral 
Salts, which cannot be decompounded by digeſtion; 
that is, of thoſe chiefly which confiſt ol Acids 
and Alkalis, the Urine will contain, over and 
above the other parts of that animal, almoſt all the 

Neutral Salt that entered into its body. Accordingly 
human Urine is replete with a conſiderable quan- 
tity of Sea- ſalt, becauſe men eat a great deal of it. 

It is found, after the diſtillation of the Urine, 
united with the. caput mortuum left in the retort 
becauſe, being of a fixed nature, it doth not riſe 
with the volatile principles in diſtillation. | 
| Beſides this Sea-ſalt, Urine contains ocher Salt 
of a ſingular nature, which cryſtallizes differently 
from Sea-falt. In this Salt, according to Mr. Marg- 
graff's experiments mentioned on the ſubje& of 
Phoſphorus, is contained the Acid neceſſary to pro- 
duce the Phoſphorus of Urine. There is 5 to 
think that this Salt is a Sea- ſalt diſguiſed by the fat 
matters with which it ee during 1 its Ry in 
the animal body. p72 

Mr. Boerhaave calls] it the Eſſential Salt of Dane. 

if "re defire't to 2 it whe ew,” P mult evapo- 
. rate 
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rate the Urine, with a gentle heat, to the conſiſtence 
of freſn cream, filter it, and let it ſtand quiet in a 
cool place. Cryſtals will at length ſhoot therein, 
and adhere to the ſides of the veſſel. Theſe cry 
tals are the Salt you want: they are brown and 


oily. If you deſire to have them purer, you muſt 
diſſolve them in warm water, filter the ſolution, and 


ſet it by to ſhoot. . This operation repeated ſeveral 


times will render them clear and tranſparent. Mr. 
Schloſſer, a young and very promiſing Chymiſt, is 
the laſt who hath made any experiments on this cu- 
rious Salt of Urine. Thoſe who are deſirous of a 
particular account of its properties may conſult his 
diſſertation printed at Leyden in 1753, as well as 
Mr. Marggraff's excellent Memoirs printed g 
mole of the Academy of Berlin. 
I The chief reſult of Mr. Schloſſer's experiments 
is, firſt, that this Salt may be obtained from recent 
- Urine, and even in greater quantities than from pu- 
trid Urine, and that too in very little time; ſeeing 
it cryſtallizes in n, four hours, after due eva 
poration. 

Secondly, that this Salt i is a ee Ammoniacal 
Salt, conſiſting of a Volatile Alkali, (which can 
never be extracted from it but in a liquid form, like 
chat which is ſeparated from Urine by the addition 
of Lime; ) and of an Acid of a very ſingular na- 

ture, the moſt remarkable property of which is, its 
being ſo fixed as to reſiſt the violence of fire, and 
turn into a ſort of glaſs rather than exhale in va - 
urs. This is that Acid which, according to Mr. 
Ma ggraff's experiments, forms the combination 

* when united with the Phlogiſton. 
The other properties of this ſingular Acid are the 
principal objects of Mr. Marggraff*s enquiries. 

It follows, in the third place, from Mr. Schlof- 
r, — chat this Acid, 858 combined 

_ 00 - 
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to the point of ſaturation with a common Vola- 
tile Alkali, forms a true, regenerated Salt of 
Urine; and that, by this union, the nature of the 
Volatile Alkali is 10 changed, that it cannot after · 
wards appear by itſelf in a concrete form, but is al- 
ways fluid, like that which 1 is extricated by the ad- 
ditament of lime. 
If Fixed Alkalis be mixed with freſh Urine, they 
immediately ſeparate from it a Volatile Alkali; 
and if the mixture be quickly put into an alembic, 
and diſtilled, the firſt liquor that riſes is a Volatile 
Spirit : or elſe 2 Volatile Alkali in a concrete form 
will riſe firſt, provided the Fixed Alkali made 
uſe of be not liquid, and the Urine be dephleg- 
_ mated. 
Herein Urine reſembles other animal matters : 
for Fixed Alkalis produce the fame effect on them. 
This affords us good grounds for believing that all 
animal matters contain a Neutral Salt of an Ammo- 
niacal nature, which the Fixed Alkali decompoſes, 
as it doth all other Ammoniacal Salts. Quick-lime 
alſo extricates from Urine a Volatile Alkali, fall 
more quick and pungent than that which is ſe- 
parated by a Fixed Alkali, and which conſtantly | 
remains liquid without ever putting on a concrete 
form: and this is another proof of the exiſtence ' 
of the  Ammoniacal Salt above mentioned; for 
quick-lime hath juſt the- ſame effect on Sal- Ammo- 
niac, as we ſhall ſee in its place. Mr. Schloſſer's 
experiments, compared with thoſe now mentioned, 
ſeem to ſhew that the Urine contains ſeveral diſtinct 
forts of Ammoniacal Salts. _ 
Of all the liquors which animals afford, Urine 
putrefies the moſt eaſily, and by putrefaction parts 
with, or forms, the greateſt quantity of Volatile Al- 
kali. If it be diſtilled when putrefied, there comes 
over r firſt a Spirit impregnated * much Volatile 
ay Ak 
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384 ELEMENTS of the | 
Alkali; then an aqueous liquor, which Van Hel. 
mont aſſures us is à medicine of wonderful efficacy 
in diſſolving the ſtone in the bladder. When all 
this water is come over, and the remaining matter 
is almoſt dry, there aſcends, on increaſing the fire, 
a yellow Oil, together with a Volatile Salt. 
After this there remains in the retort a black 
charred earthy matter, containing a great deal of 
Sea - ſalt. If this matter be calcined in the open 
air, in order to conſume its phlogiſton, and be 
afterwards lixiviated, all the Sea- ſalt it contains may 
by this means be eaſily ſeparated; nothing but its 
earth being left behind. This caput mortuum con- 
tains alſo the materials proper for forming Kuncke's 
Phoſphorus; and if, inſtead of calcining it in the 
open air, it be urged with a violent fire, in cloſe 
veſſels, it will yield a Phoſphorus: but then all 
the precautions recommended on the ſubject of 
Phoſphorus muſt be uſed; and, in particular, the 
caput mortuum muſt be lixiviated before it be diſ- 
tilled, in order to free it from part of the Sea- ſalt 
contained therein; becauſe too much of that Salt 
might defeat the operator, by not only melting it- 
ſelf, but ine 6s the containing veſſel] during 
—. 1s 7 AY 2 2, , 
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CHAP. v. 


Fe THE  VoLavtty Alkaus. 


PROCESS ” 


5 


Volatile Alkalis reflified 4 4 


"IX together the Spirit, the Volatile Salt, the | 


Phlegm, and the Oil obtained from any 


ſubſtance whatever. Put the whole into a large 
wide-mouthed glaſs body, and thereto fit a head 
with a large beak. Set this alembic in a water bath, 
lute on à receiver, and diſtil} with a very gentle 
heat. There will aſcend a Spirit ſtrongly impreg- 


nated with Volatile Alkali, and a Volatile Salt in a 


concrete form, which muſt be kept by itſelf. Then 
increaſe your heat to the degree of boiling water; 
whereupon there will riſe a ſecond Volatile Spirit, 


ſomewhat more ponderous than the former, with a 
light Oil that will ſwim on its ſurface, and a little 


concrete Volatile Salt. Proceed till nothing more 


will riſe with this degree of heat. Keep by itſelf 
what came over into the receiver. At the bottom 
of the cucurbite you will find a thick fetid Oil. 


Into ſuch another diſtilling veſſel put the Spirit | 
and Salt that roſe firſt in this diſtillation, and diſtill 


them in the halneum marie with a hear till gentler 
than before. A whiter, purer, Volatile Salt will 
ſublime, Continue the diſtillation till an aqueous 
moiſture riſe, which will begin to diſſolve the Salt. 
At the bottom of the veſſel will be left a phlegm, 
Vol. II. C 8 wich 
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with a little Oil * on it. Be you Sat! in 


a bottle well ſtopped. 


OBSERVATIONS. 


Ix the analyſis of any ſubſtance that yields a Vo- 
latile Alkali, this Salt is generally found in the re- 


ceiver, blended with the other principles of the 
mixt; which, aſcending from the retort in the form 
of liquors and vapours, diſſolve the Salt, or at leaſt 


moiſten it, and render it very impure. So that, if 
you deſire to have it without any mixture, recourſe 
muſt be had to a ſecond diſtillation, in order to ſe- 
parate it from the deren dee matters with which 
it is confounded. 8Þ__ ; 

It is of conſequence in this diſtillation to apply 
but a very weak degree of heat; becauſe on that 
depends the ſucceſs of the operation, inſomuch that, 


the leis heat you. employ to ſublime the Salt, the 


purer it will be. For, being far more volatile 


than any of the other principles with which it is 


mixed, it muſt evidently riſe by itſelf, if no more 


heat be applied than is juſt neceſſary to elevate it; 
- ſuch a heat being much too weak to raiſe the Oil 
and phlegm with which it is blended. n 


Nevertheleſs, whatever care be ken to govern 
the heat, it is not poſſible to hinder this Volatile 
Salt from carrying up ſome portions of the prin- 
ciples mixed with it; thoſe, to wit, with which it 
is moſt cloſely; united, and to which it hath by that 


means communicated a ſhare of its volatility, For 
this reaſon it requires a ſecond rectification, which 


is performed in the ſame manner as the former. 


But, ſeeing it is more volatile and lighter after the 
firſt rectification than before, being thereby freed 


from part of the heterogeneous matters with which 


it was loaded, a {till leſs degree of heat muſt be ar 
8 in uot jecond r reQtication. 
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The Oil with which the Volatile Salt is loaded, 
when but once diſtilled, is perceivable only by the 
yellow colour and weight it communicates thereto; 
becauſe it is cloſely united therewith, and in a per- 
fectly ſaponaceous ſtate. This appears from the 
facility with which Volatile Salts, even the moſt 
oily, diſſolve in water, without diſcovering in the 
ſolution any ſeparation. of the oily parts, and even 
without giving it a milky colour. But, in the ſecond 
rectiication, this Oil becomes very perceptible ; for 
it then ſeparates, in a great meaſure, from the Salt, 
and remains at the' bottom of the: cueurtite floating 
on the phlegm, which is alſo Wee from the 
Salt. 

The Salt is then whiter, more e volatile, and purer; | 
yet it is ſtill far from being brought. to the utmoſt 
degree of purity, even by this ſecond rectification. 
It requires a third, a fourth, and even many more 
rectifications, to purify it perfectly: every rectifi- 
cation ſeparates from it ſome oily particles: and if 
you ſhould reſolve to go on rectifying till you can 
ſeparate no more Oil, there is reaſdn to think this 
Salt would be entirely decompoſed ; becauſe there 
is neceflarily a certain quantity of Oil in its com- 
poſition, without which it would not be a Volatile 
Alkali. You muſt therefore delift from rectifying 
it any further, when you find it very white, and 
very light; and ſhut it up in bottles „ 
ſealed. | 

It often happens wr Volatile Salts, though of a 
beautiful white after rectification, grow yellow after 
being kept ſome time in cloſe bottles. This is 0c- 
caſioned by the Oil they contain diſengaging and dif- 
covering itſelf by degrees. To remedy this incon- 
venience, Mr. Boerhaave propoſes to mingle the Vo- 
latile Salt, which you intend to purify, with four times 
its weight of pulverized chalk, thoroughly dried, 
and even heated; to put the mixture into a laſs 

SN 19 alembic, 
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bic, and ailtill! it with a gentle heat. By u chis means 
the Salt riſes exceeding pure and very white; becauſe 
the chalk abſorbs moſt of its Oil, and frees i it there. 
from. He adds, that Volatile Salt thus purified 
may be kept a long time, and will retain all its 


0 whiteneſs. BY 


If a Volatile Alkali thus purified be combined 
to the point of ſaturation, with an. Acid, ſuch as 
the Marine Acid for inſtance; the reſult of this 
| union, as we ſhall afterwards ſee: will be a Sal Am- 
moniac, from which the Volatile Alkali may be 
ſeparated by the intervention of a Fixed Alkali. 
| Volatile Alkali that hath paſſed through all theſe 


trials will. then be in the higheſt degree of purity 


that Chymiſtry can bring it to, and appears con- 
ſtantly the ſame, from whatever ſubſtance it was 
originally obtained: which proves that if Volatile 
Alkalis, extracted from different vegetable and ani- 
mal ſubſtances, ſeem to differ from each other in 
ſome reſpects, this can ariſe only from the hetero- 
geneous matters with which they are mixed; but 
that, at bottom, they are all conſtituted of one 
ſingle principle, which is conſtantly the lame, and 
exactly alike in them all. 

It is of the laſt conſequence, on All occaſions 
where a Volatile Alkali is to be diſtilled in a con- 
crete form, to make uſe of ſubliming veſſels with 
very large necks, that it may have room enough 
to make its way to the receiver with eaſe; for other 
wiſe it may choak up the paſſage, | June 1 12 the 
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PRACTICE of CHYMISTRY. 
PROCESS II. | 


V Malle Alkalis combined 1755 Acids... Sundry Am- 
maomacal Salts. Sal Ammoniac. 


of” a Volatile Spirit or Salt pour av any 


Acid whatever. An efferveſcence will ariſe, 
and be more or leſs violent according to the nature 
of the Acid. Goon adding more Acid in the ſame 


manner, till no efferveſcence be thereby excited, or at 


leaſt till it be very ſmall. The liquor will now con- 


tain a ſemi- volatile Neutral Salt, called an Ammo- 


niacal Salt; which may be obtained in a dry form 
by cryſtallizing as uſual, or by ſubliming it in cloſe 
veſſels, gh _ ſupertiuous OR, Bath been 
drawn off. 0 


OBSERVATIONS. 


44 + 


VoLaTiLE Alkalis have the ſame wn with 


Fixed Alkalis, fixity only excepted: fo that a Vo- 


| latile Alkali maft produce an efferveſcence when 


mixed with Acids,” and form. therewith Neut 


Salts, differing from each other in nothing but the | 


nature of the Acid in their compoſition. 
It muſt be obſerved that, on this occaſion, che 
point of ſaturation is very difficult to hit; owing 


probably to the Volatility of the Alkali, which, — D 


much lighter than the Acid, tends always to poſſe 

the uppermoſt part of the mixture, while the Acid 
ſinks to the bottom: whence it comes to paſs that 
the lower part of the liquor is ſometimes overcharged 
with Acid, while the upper part is ſtill very 
line. But it is moſt eligible that the Alkali ſhould 
predominate in the mixture; becauſe the exceſs of 


this principle eaſily flies off, while the moiſture is 


eyaporating, in order to the cryſtallization or ſublima- 
tion of [Re Ammonaacal Salt; which being only ſemi- 
C C 3 | vola- 
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volatile reſiſts the heat longer, and remains perfeatly 
Neutral. 

If the Vitriolic Acid be combined with a Volatile 
Alkali, and the mixture diſtilled 1n a retort to draw 
off the ſuperfluous moiſture, a liquor comes over 

into the receiver which ſmells ſtrong of a Sulphu- 
reous Acid. Now, as the Acid of Vitriol never 
becomes ſulphureous, but when it is combined with 
an inflammable matter, this experiment is one of 
thoſe which demonſtrate. that Volatile Alkalis con- 
' tain a very ſenſible quantity of inflammable matter. 
This ſame. liquor taſtes of an Ammoniacal Salt; 
which proves that it carries up with it ſome of the 
Neutral Salt contained in the mixture. The reſt 
of this Salt, which is called Glauber's Secret Sal 
Ammoniac, or Hitriolic Sal Ammoniac, ſublimes into 
the neck of the retort. It is very pungent on the 


tongue; it crackles a little when thrown on a red- 


hot ſhovel, and then flies off in vapours. 
diThe A Moniacal Salt formed by the Acid of 
Nitre 9 9 —— much the ſame phenomena; but it 
requires greater care in drying and ſubliming it, 
becauſe it hath the property of detonating all alone, 
without the addition of any other inflammable 
matter: and, it will infallibly do ſo, if too ſtrong 
a fire be applied towards the end of the operation, 
when it begins to be very dry. This property of 
detonating by; itlelf it derives from the inflammable 
- matter contained in the Volatile Alkali which ſerves 
for its baſis: and this is another demonſtrative 
proof of the exiſtence of ſuch an inflammable mat- 
ter in the Volatile Alkali. This Salt is called NM 
ireus Sal. Ammoniac. | 
With the vegetable Acids, that of vinegar tor) in- 
3 is formed an Ammoniacal Salt of a ſingular 
nature, and Which can ſcarce be brought to a a dry 
farc. To eee 103 Bon * } 
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R Volatile Alkali, combined to the point of ſa- 
turation with the Acid of Sea-ſalt, forms another 


Neutral Salt, which takes a concrete form either by 


ſublimation or cryſtallization. The cryſtals of this 


Salt are ſo very ſoft and fine, that a parcel of it 


Jools like cotton or wool. This is the Salt properly 


called Sal Ammoniac. It is of great uſe in C hymiſ- 


try and in manufactures: Bar that which is daily 


conſumed in great quantities is not made in the 
matiher above mentioned. It would come extremely 
dear, if we had no other way of procuring it, but 
by forming it thus with the Acid of Sea-falt and a 
Volarile Alkali. This Salt, or at leaft the mate- 


rials of which it is formed, may be found in the 
fuliginoſities and ſoots of moſt animal, and of ſome | 


vegetable ſubſtances. The greateſt part of what 


we uſe comes from Egypt, where vaſt” ne 


thereof are made. 
The method of preparing Sal Ani in 
Egypt was not known among us, till Meſſ. Lemaire 


and Granger, two of the Academy s correſpondents, 


gave in ſeveral Memoirs in which that buſineſs is 
deſcribed with great accuracy, from their own view 


on the ſpot. Their Memoirs inform us that 
chimney- ſoot alone, without any additament, is the 


matter from which they obtain their Sal Ammoniac; 


that thoſe chimneys under which nothing is. burnt 


but Cow's-dung furniſh the beſt Soot. Six and 


twenty pounds of 50 Soot yield uſually ſix pounds 


of Sal Ammoniac. 
The operation talks up about fifty, or two and 


fifty hours. The veſſels in which they put the 
« ſoot are ballons of very thin glaſs, terminating 


cin a neck of fifteen or ſixteen lines long and an 
« inch in diameter: but they are not all of the 


fame ſize. The leaſt contain twelve pounds of 


mM Soot, and the greateſt fifty; but they fill them 
| OK” * oy 
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1 wank ret quarters full, in:order to . room 
1 for the ſublimation of the Salt. | 
Ihe furnace, in which they place theſe ballons, 
-< conſiſts of four walls built in a quadrangularform. 
14, The {wo front walls are ten, andthe ſides nine foot 
long: but they are all five. foot high, and ten 
4, — thick. Within the quadrangle formed by 
<< theſe walls three arches. run lengthwiſe from end 
to end thereof, at the diſtance of ten inches aſun- 
„ der. The mouth of this furnace is in the middle 
211 of one of its fronts, and of an oval form; two 
. $006 four inches high, and ſixteen inches wide. 
Trlhhe ballons lie in the ſpaces between the arches 
d of the furnace, which ſerve inſtead of a grate to 
i 8 ſupport them. Four of them are uſually: placed 
| in each interval; which makes ſixteen; for one 
furnace. They are ſet at the diſtance of about 
| <« half a foot from each other, and ſecured in their 
| places with brick and earth. But they leave 
1 e about four inches on the upper part of the ballon 
7 uncovered, with a view to promote the ſublima- 
i tion, as they alſo do ſix inches of the inferiour 
I” | part, that the heat may the better act on the 
1 matters to be ſublimed. Things being thus pre- 
| e pared, they firſt make a fire with flraw, which 
[: ; | Saba continue for an hour. Afterwards they 
1 fs throw. in Cow's dung made up in ſquare, cakes 
„ like bricks. (The want of wood in this country 
is the reaſon, that they generally make uſe of this 
=} 4 fuel.) Theſe cakes of dung add to the vio- 
_ 1,4 lence, of the fire, which they continue in this 
& manner for nineteen hours; after which they in- 
4 creaſet conſiderably for Bficen hours more; and 
„ then they ſlacken at by little and little. i 
When the matter contained in the veſſels 
begins to grow hot, that is, after ſix or ſeven 
= £6 hours bakings' it emits: rer at ang} . 
TEE „„ ſmo E, 


, 


PR ACTI 10 of CuyMISTRY. 393 
E. ſmoke, which continues for fifteen hours. Four 


* hours after that, the Sal Ammoniac is obſerved 


to riſe in white flowers, which adhere to the in- 
« fide of the neck of the veſſel; and thoſe who 
have the direction of the operation take care, 


from time to time, to paſs an iron rod into the neck 


„of the ballon, in order to preſerve a paſſage 
through the ſaline vault, for giving vent to ſome 
blueiſn vapours, which conſtantly e out of the 
« veſſel during the whole operation. 
From this hiſtory of the preparation of Sal Am- 
moniac it appears that Soot, and particularly the Soot 
of animal matters, either contains abundance of this 
Salt perfectly formed, and waiting only for ſubli- 
mation to ſeparate it therefrom, or, at leaſt, that it 
contains the proper materials for forming it; and 
that during the operation, which is a kind of dis- 
tillation of n Wels materials combine wes onal 
and ſubkme.7 + 
We ſhewed, in our anadyſis: of Soot;2that: nis 
ſubſtance yields by diftillation a great deal of Volatile 
Alkali; and this is an ingredient which makes at 
leaſt one half of Sal Ammoniac.. As to the other 
principle of this Salt, I mean the Marine Acid, this 
alſo muſt needs exiſt in Soot : but it is not fo ay 
to conceive how it ſhould come there. 

It is very true that vegetable and animal ſubſtances, 
the only ones that produce Soot in burning „contain 
ſome portion of —— but then'this Salt is very 
fixed, and ſeems unfit to riſe with the Acid, the 


Oil, hand the ſubtile Earth, of which the Volatile | 


Alkali is formed. Therefore we mult ſuppoſe either 
that its elevation is procured by the force of the fire, 
aided by the volatility of the matters that exhale 
in burning; or that, being decompoſed by the vio- 
lence of the combuſtion, its Acid alone riſes with 


the other principles above mentioned. The latter 
jeems 3 enough: for though in the common 


operations 


e 
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ee er „e of Chymiſtry the bare force of fire doth 
not ſeem ſufficient to decompoſe! Sea-falt ; yet the 
example of Sea - plants, which, before burning, 
contain this Salt in abundance, and whoſe aſhes 
contain ſcarce any at all, but are replete with its 
fixed part, that is, with its Alkaline baſis, ſeems to 
prove that, When this Salt is intimately mixed with 
inflammable matters, it may be deſtroyed by burn 
ing; ſo that its Acid ſhall deſert its _— and fly 
off with the Soot. | 
Hhefore the exact a ptocuring Sal Am- 
moniac was known, it was generally imagined that 
the manufacturers mixed Sea-ſalt, and even Urine, 
with the Soot ; becauſe theſe two ſubſtances contain 
the principles of which this Salt conſiſts. But, be- 
ſides that the contrary now certainly appears from 
the above mentioned Memoirs, it hath been ſhewn 
by Mr. Duhamel, who hath publiſhed ſeveral Me- 
moirs and experiments concerning the compoſition 
and decompoſition of Sal Ammoniac, from which 
wie have partly taken what we have already ſaid on 
this ſubject, and which will furniſh us with ſome 
more curious obſervations; it hath been ſhewn, 1 
ſay, in the firſt of Mr. Duhamel's Memoirs printed 
with thoſe of the Academy for 1733, that the addi- 
tion of Sea-ſalt to the Soot, from which Sal Am- 
moniac is to be extracted, contributes nothing to its 
production, and cannot increaſe its quantity. That 
alone, therefore, which was originally contained in 
the matters that produced the Soot, enters as à prin- 
ciple into the compoſition of Sal Ammoniac. We 
- obſerved allo, in treating of the analyſis of Soot, 
that Mr. Boerhaave obtained from it a conſiderable 
quantity of an ee Salt without any addi- 

tament. 
S6 Amnlgnide: is 7 We al fd perfealy 
fortned! in the neighbourhood of Vulcanos. This 
meer 18 1 produced from the fuliginoſities of 
vegetable 
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vegetable or animal matters s conſurned by the fire 
of the Vulcano. 

Sal Ammoniac is often impure, becauſe it carries 
up with it, in ſublimation, ſome of the black 
charred matter which ought to be left at the bottom 
of the veſſel: but it is eaſily purified. For this 
purpoſe you need only diſſolve it in water, filter the 
ſolution, then evaporate and cryſtallize; by which 
means you will have a very white and very pure Sal 
Ammoniac. You, may, if yoù pleaſe, ſublime it 

again'in a cucurbite and blind head, with a fire not 
too briſk. Some of it will riſe in the form of a 
light white powder, called Flowers of Sal Ammoniac. 
Theſe Flowers are no other than true Sal Ammo- 
niac, which hath ſuffered no decompoſition ; be- 
cauſe the bare action of fire is not capable of ſe- 
parating the Acid and the Volatile Alkali, of which 
this Neutral Salt conſiſts. When you intend to 
_ decompoſe it, you muſt uſe the means to be men- 
tioned hereafter. 

Though Sal Ammoniac be cap a b 
and requires a conſiderable heat to ſublime it, yet 
it hath the property of carrying up with it matters 
that are very fixed and ponderous ; ſuch as metallic 
ſubſtances, and ſome kinds of earths, For medi- 
cinal uſes we ſublime therewith Iron, Lapis' He- 
matites, the Copper in blue Vitriol, &c. and then 
it takes different names, as Martial Flowers of Sal 
Ammoniac, Ens veneris, and other ſuch denomina- 
tions, which it borrows 1 8 the matters ſublimed 
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| 1 0 4 large tubulated- glaſs: retort _ put à 


ſmall quantity of Sal Ammoniac in powder: fer 
your retort in a furnace, and lute on a large ballon, 
js in the diſtillation of the ſmoking Acids of Ni. 
tre and Sca- falt. Through the hole in your retort 
pour a quantity of Oil of Vitriol, or Spirit of Nitre, 
equal in weight to your Sal Ammoniac. An effer. 
veſcence will inftantly follow. The mixture will 


ſwell, and diſcharge» white vapours, which will 


come: over into the receiver. Stop the hole in the 
retort immediately, and let the firſt vapours paſs 
over, together with ſome drops of liquor, which 
will diſtill without fire. Then put a few coals 


into the furnace, and continue the diſtillation 


with a very gentle heat; which howeyer muſt be 
increaſed, little by little, till nothing more will come 
off. When the operation is finiſned, you will 
find in the receiver a Spirit of Salt, if you made uſe 
of Oil of Vitriol; or an Aqua regis, if Spirit of 
Nitre was employed: and in the retort will be left 


a ſaline maſs, which will be either a Glauber's Se- 
cret Sal Ammoniac, or a Nitrous Sal Ammoniac, 


accortling to the nature of the hen e to econ 
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Sal. Ammoniac, which conſiſts of the Marine 
Acid united to a Volatile Alkali, is, with reſpect 


to the Vitriolic and Nitrous Acids, juſt the ſame as 


Sea-falr is with reſpect to thoſe Acids; that is, the 
Vitriolic and Nitrous Acids, having a greater afti- 
nity, than the Marine Acid, with Volatile as well as 
Fixed Alkalis, will decompound the Sal Ammo- 
eff by expelling the Acid W its baſis, and 

ming 
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aſſuming its place, juſt as they do with regard to 
Sea-ſalt. Moſt therefore of what was ſaid concern- 
ing the decompoſition of Sea-falt, and the diſtilla- 


tion of its Acid, by the two other Acids, muſt bb 


applied here. 1 . 
We ſhall only obſerve, that, when the Acid of 
Sal Ammoniac 1s to be diſtilled from it by the in- 
terpoſition of the Vitriolic or Nitrous Acid, great 
care muſt be taken to put but a very ſmall quantity 
of this Salt into the retort; eſpecially if the Acids 
to be added are concentrated: for, as ſoon as they 
mix with the Sal Ammoniac, a great efferveſcence 
ariſes, and the mixture ſwells to ſuch a degree, that, 
unleſs the quantity in the retort. be very ſmall, it 


may run-over altogether into the receiver. It is 
alſo proper to take notice that this operation admits 


of but a ſmall degree of heat, for two reaſons; 
firſt, becauſe the Acid of the Sal Ammoniac, being 
very eaſily diſlodged by an Acid ſtronger than it- 


ſelf, riſes alſo very eaſily; ſecondly, becauſe the 


Sal Ammoniac which is to be decompounded, as 
well as the Ammoniacal Salts which reſult from its 


decompoſition, are ſemi- volatile, and will ſublime 


in ſubſtance if they be expoſed to the ſmalleſt ex- 


_ cels of heat. Moreover, the Nitrous Sal Ammo- 
niac would be in danger of taking fire and explod- 


ing, for a reaſon frequently mentioned above. 


The Nitrous Sal Ammoniac may be decom- 


pounded, as well as Sal Ammoniac, by the Vi- 
triolic Acid. But, as the Nitrious Acid contained 


in the Salt is the ſtrongeſt of all Acids next to the 


Vitriolic, no other Acid but this is able to expell 


it from its baſis; in which reſpect this Salt reſembles 


Nitre. . 


Inſtead of employing the Acids of Vitriol and 
Nitre to decompound Sal Ammoniac, we might 


make uſe of Neutral Salts conſiſting of theſe Acids 
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combined with metallic or earthy baſes :. but then, 
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as this Sethi tion can not be effected without 


a greater degree of heat, there is reaſon to appre- 


hend that ſome of the Sal Ammoniac would be there- 
| Y ſublimed, before it —_ be e Ber 


PROCESS IV. 


Sal Ammoniac decompounded by Fired Alkalis. Vo- 
© latile Salt. The Febrifuge of Hlvius. IS 


| NTO a glaſs alembic or tetort put Sal Ammo- 

1 niac and Salt of Tartar, pulverized and mixed 
together in equal quantities. Set your veſſel in a 
proper furnace, and immediately lute on a large re- 
ceiver. A little Volatile Spirit will aſcend; and a 
Volatile Alkali, in a concrete form, very. white 
and beautiful, will ſublime into the head, and come 
over into the receiver, in quantity near two thirds 
or three fourths of the Sal Ammoniac uſed. Con- 
tinue the diſtillation, increaſing the fire by degrees, 
till nothing more will ſublime. Then unlute the 
veſſels. Put up your Volatile Salt immediately into 
a wide - mouthed bottle, and ſtop it cloſe with a 
cryſtal ſtopple. At the bottom of the retort, or 
— Egg 1 will find a ſaline maſs, which, being 
diſſolved and eryſtallized, will form a Salt nearly 


cubical, having the taſte and other properties of 


end This is the Sal Febrifugum Sl. 
OBSERVATIONS. 


- Tar decompoſition of Sal Aimmoniac 1s the 
reverſe of that in the preceding proceſs. In the 
former operation it was ſhewn that the Acid of Sal 
Ammoniac may be ſeparated from its baſes, by ap- 
Plying to that baſis a ſtronger Acid: in the preſent 
e N on the be The baſis of this Salt is 
43% | TIEN * 
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ſeparated from its Acid, by preſenting to that Acid 
1 Fixed Alkali, eee it hath a greater affinity 
than with the Volafile Alkali nn ſerves it for OY 
baſis. | 
The action of Fixed Alkalis upon Sal Ammo- 
niac is ſo vigorous and ſudden, that, as ſoon as 
theſe two matters are mixed together, the Volatile 
urinous Salt raſhes out with great activity, even 
without the help of heat; ſo that much of it will 
be loſt, if care be not taken to confine the mixture 
immediately i in thoſe veſſels by means of pr ge it 
is to be diſtilled. : 
The Volatile. Salt obtained by this operation ĩ is 
white, pure, and very active; having been freed 
from the greateſt part of its ſuperfluous fat matter, 
both by the union it had contracted with the Marine 
Acid, and by the Fixed Alkali employed to ſe- 
parate it therefrom. This Salt is ſo quick and vola- 
tile, that if, on taking it out of the receiver, it be 
left a little too long expoſed to the air, before it be 
put into the bottle in which it is to be kept, a great 
deal of it will exhale and be loſt. For the ſame 
reaſon care ſhould be taken, while the veſſels are 
unluting, that the vapour of this Salt do not ſtrike 
the organ of ſmelling, or be drawn into the lungs 
in reſpiration; for it affects thoſe organs ſo power- 
fully, and makes ſuch a quick impreſſion on them, 
that the operator would be in danger of ſuffocation. 
Yet it is of great ſervice, when cautiouſly ſmelled 
to, for exciting the vibrations of the Genus Nervo- 
ſum, in Apoplexies, Fainting fits, and Hyſterical 
diſorders. But it muſt always be adminiſtered with 
great caution; for it hath a corroſive. quality, and 
is no leſs cauſtic than a Fixed Alkali. This is 
proved by applying to it the bare ſkin, and keeping 
it on by means of a pitch - plaſter, ſo that it cannot 
fly off in vapours: for, as ſoon as it begins to grow. 


Waring: it produces on the ſkin a ſmarring ſenſation, 
: | like 
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like that of burning, attended with much pain, 
and in a very ſhort time makes an eſchar like a 
The Volatile Spirit, obtained in the decompoſi- 
tion of Sal Ammoniac by a Fixed Alkali, derives 
its origin from the Phlegm contained in the ſaline 
matters that are mixed together on that occaſion. 
The moiſter thoſe matters are, the more Spirit there 
will be. This alſo is very active and penetrating. 
But as it owes theſe qualities wholly to the Volatile 
Salt diſſolved in it, the more of this Spirit comes off, 
the leſs Salt will there be. e 
If you deſire to have much Volatile Spirit, a 
quantity of water, proportioned to the quantity of 
Spirit you want, muſt be mixed with the Salts. In 
this caſe the diſtillation begins with a humid vapour, 
which: coagulates on the ſides of the receiver into a 
concrete Salt, almoſt as ſoon as it comes over. 
Fhere riſes afterwards an aqueous vapour, not ſo 
ſaline or volatile as the former. This liquor diſ- 
ſolves the Salt that was coagulated before; and, if 
the water added was in ſufficient quantity, it will 
diſſolve the Salt entirely; otherwiſe it will diſſolve 
but a part thereof, and then it is certain that the 
liquor is a Volatile Spirit as ſtrongly impregnated 
with Salt as it can be. The reaſon why the liquor 
that riſes firſt contains a great deal more Volatile 
Salt than the other, in ſo much that it coagulates 


and becomes ſolid, is becauſe the Volatile Salt riſes 
in diſtillation much more eaſily than water. 


In whatever manner the Volatile Spirit or Salt be 
diſtilled from Sal Ammoniac, by means of a Fixed 
Alkali, we always find at the bottom of the retort, 
or cucurbite, when the operation is finiſhed, a new 
Neutral Salt compounded of the Acid of the Sal 
Ammoniac, and of the Alkali uſed in the diſtilla- 


tion. If the Salt of Tartar be uſed, this new 
Neutral Salt will be perfectly like that produced by 


2 5 com- 
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combining this Alkali with the Acid of Sea -- falt, 
to the point of ſaturation. The figure of the cryſs 
tals of this Salt, though much like that of the 
cryſtals of Sea-ſalt, is nevertheleſs a little different. 
However, this Salt poſſeſſes the chief properties of 
Sea- ſalt. It bears the name of Sal Febrifugum Hluii, 
becauſe that Phyſician attributed to it the virtue of. 
curing intermitting fevers.. But its title to this vir- 
tue is very doubtful, at leaſt in this country. 

If the Salt of Soda, be uſed, inſtead of Salt of 
Tartar, to decompound Sal Ammoniac,, a Volatile 
Spirit and Salt will in like manner be obtained, and 
the Neutral Salt left in the retort, after diſtillation, 


will be a true regenerated Sea-ſalt, perfectly like na- 


tive Sea· ſalt; becauſe, as we have ſaid before, the 
Salt of Soda is of the ſame kind with the natural 


bſlſis of Sea-falt; and the inconſiderable differences, 


obſervable between the Sal Febrifugum and Sea-ſalt, 
can be attributed only to ſuch as may be found be- 
_ tween che Alkaline baſes of thoſe two Salts. 1 9 8 


a 


PROCESS V. 


Sal Ammoniac | decompoinded by Abſorbent Earth? 
and Lime. The Volatile Spirit of Sal Ammoniace 
Fixed Sal Ammoniac. Oil of Lime. 


þ one. part of Sal Ammoniac, and three 
| parts of Lime, ſlaked in the air, be pulverized 
ſeparately, and expeditiouſly mixed together. Put 
this mixture immediately into a glaſs retort, ſo large 


bt th Dent 


that half of it may remain empty. Apply thereto 
a capacious receiver, with a ſmall hole in it to - 
give vent to the vapours, if needful. Let your re- 
tort ſtand in the furnace about a quarter of an hour, 
without any fire under it. While it ſtands thus, a 
great quantity of inviſible __ will riſe, con- 


Vor. II. denſe 
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denſe into drops, and form a liquor in the receiver. 
Then put two or three live coals in your furnace, 
and gradually increaſe the fire till no more liquor 
will riſe. Now unlute your veſſels taking all poſſi- 
ble care to avoid the vapours, and quickly pour 
the liquor out of the receiver into a bottle, Which 
you muſt ſtop with a cryſtal ſtopple rubbed with 
emery. There will remain, at the bottom of the 
retort, a white maſs, conſiſting of the Lime em- 
ployed in the diſtillation, together with the Acid 
of the Sal Ammoniac: this is called Fixed Sal Am- 
—!. e 5 
 O8866RFHISONS 
Ix our Elements of the Theory, we explained 
how we imagine that Lime and other ſubſtances, 
which, according to the Table, have leſs affinity 
than Volatile Alkalis with Acids, are nevertheleſs 
capable of decompounding Sal Ammoniac, by 
uniting with its Acid, after expelling it from its 
baſis, which is a Volatile Alkali. To recapitulate 
our opinion in two words: we conceive this to de- 
pend on the fixedneſs of theſe earthy and metallic 
additaments, which enables them to reſiſt the force 
of fire, and on the volatility of the baſis of Sal 
Ammoniac, which proves a great diſadvantage to 
it when it comes to ſtruggle, as it were, with thoſe 
fixed addiraments, aided by a conſiderable degree 
of heat. We ſhall only obſerve that we 'are not 
ſingular in this opinion, nor indeed did we de- 
liver it as a new one; that ſeveral modern Chymiſts 
concur with us therein, and particularly Mr. Baron, 
whom we have already mentioned more than once 
on the ſubject of Borax; and who, we think, was 
tthẽ firſt that ever took particular notice of it in 
Print, viz. in his Memoirs on Borax, communicated 
to the Academy before the publication of our Ele- 
ments. For the explanation of this phenomenon, 
5195 | . tthere⸗ 
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therefore, we refer to thoſe Memoirs, which are 
actually pubitlhcd, and to what we have 1 
ſaid on the ſubject in our treatiſe above mentione! 4 

Another phenomenon, which is equally ſingular 
and curious, furniſhes us with matter for ſeyerdl 
reflections, and gives us occaſion to relate, in few 
words, the reſult of Mr. Duhamels moſt ;fagatious 
experiments and ſpeculations tending to diſcover 
the cauſe thereof. The point under conſideration 
is the different forms and properties which the Vo- 
latile Alkali aſſumes, when ſeparated from Sal Am- 
moniac by the means of a Fixed Alkali, and b 
the means of Lime. We know that the former is 
always in a concrete form, unleſs the mixture, from 
which it is diſtilled, be abſolutely drenched with 
water; and that the latter, on the contrary, is 
always in a fluid form, and conſtantly liquid, what- 
ever method be taken to diſtill it. 

Some Chymiſts imagine that the Volatile Salt of 
Sal Ammoniac appears in a concrete form, only be- 
cauſe it ſtill contains ſome Acid; whence they con- 
clude that the reaſon why no concrete Volatile 
Salt can be obtained by the means of Lime is, 
becauſe it abſorbs all the Acid of the Sal Ammoniac; 
which is not the caſe, they ſay, with Fixed Alkalis. 
Others impute the conſtant fluidity of the Volatile 
Spirit of Sal Ammoniac, obtained with Lime, to 
the particles of fire which they ſuppoſe communi- 
cated : thereto by that ſubſtance. Mr. Duhamel 
equally refutes both theſe opinions, by proving 
from experiments that Fixed Alkalis are capable 
of abſorbing as much Acid as Lime can, and even 
more; and that, having been calcined as long, and 
with as violent a fire, as Lime, they muſt contain 
and communicate as many particles of fire; if in- 
deed it be poſſible that the particles of fire ſhould 
actually be lodged, and continue impriſoned, 
in calcined ſubſtances, as theſe gentlemen ſup- 
ow D d 2 | pole. 
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the Volatile Salt diſtilled by the means of a Fix 
Alkali, Gough ever ſo long and ever fo violently 
calcined, is always in a concrete form, and dotf 


not reſemble the Volatile Spirit of Sal Ammoniac 


2 with Lime. | 
Ia order to throw the neceſſary lights on this 
pomt, Mr. Duhamel had recourſe to the only me- 
thod that can be depended on in Natural Philoſophy; 

namely, Experiments. He accordingly made ſe- 
_ veral, of which theſe are the chief. | 


Firſt, he diſtilled a Volatile Salt, by the means 


of well deſiccated Salt of Tartar, and Salt of Soda; 
and, urging the fire with great violence towards the 


end of the operation, he thus obtained a quantity of 


Volatile Salt equal to, or even exceeding, that of the 
Sal Ammoniac he uſed: whence he juſtly concluded 
that, on this occaſion, the Volatile Salt carried up 
and volatilized ſome of the Fixed Salt. | 
__ © Secondly, he found upon trial that the Volatile 
i 9755 obtained from Sal Ammoniac by the means 
of Lime, appears in the form of a liquor, only 
becauſe it is mixed with ſome water which was con- 
tained in the Lime. Of this truth he had the fol- 
lowing deciſive proof: having attempted to pre- 
pare a Volatile Spirit of Sal Ammoniac with Lime, 
Which had not been ſlaked, either in the air or by 


Water, he could not obtain any Volatile Spirit; or, 


at leaſt, the quantity was ſo ſmall that ĩt might be 
reckoned as nothing; and even that was wholly due 
to the moiſture which Sal Ammoniac neceſſarily 
contains, together with that which Lime imbibes 
from the air, if ever ſo little expoſed thereto. 

From theſe two experiments Mr. Duhamel 
draws the following conſequences: viz. that the 
Volatile Salt cannot be ſeparated from the Sal Am- 
moniac and ſublimed, without carrying along wim 
it ſome of the additament which ſerves to extricate 


* 


poſe. Let this is contrary to experience; ſeeing | 
A, 
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it; or, inſtead thereof, ſome other body with which 


it is capable of uniting: that Fixed Alkalis have 


the property of being thus carried up by the Vo- 
latile Alkali, and ſubliming with it: that the caſe 
is not the ſame with Lime, which therefore cannot, 
when alone, ſeparate and ſublime the Volattle Alkali 
of the Sal Ammoniac; but becomes capable thereof 
when it hath imbibed any moiſture, which joins 


with the Volatile Salt, and riſes therewith in diſtil- 


lation. And hence it muſt be concluded, that, 
"ſeeing the Volatile Salt carries up with it ſome of 
the Fixed Alkali, by the means of which it is ſepa- 
rated, it will be in a concrete form; what it car- . 
ries. up along with it being dry and folid: whereas, 
when it is diſtilled with Lime, it cannot but be 
liquid; ſeeing it muſt needs be diſſolved by the 
moiſture it gets from the Lime, without which it 
would not riſe. JV 
But to what muſt we attribute theſe effects pro- 
duced. by Lime, ſo different from thoſe produced 
by Fixed Alkalis, Are they owing to its quality of 
Lime ? or would it produce the ſame, if it were only 
a mere Abſorbent Earth? Mr. Duhamel hath an- 
ſwered this queſtion by a third ſort of experiment, 
He tried to decompound Sal Ammoniac, and to ſe- 
pan its Volatile Alkali, by a pure Abſorbent 
Earth, without mixing any water with it, or calcin- | 
HE Lo i a at s Er 8 
For this purpoſe he made uſe of Chalk; and his 
experiment ſucceeded. By means of this addita- 
ment he decompounded Sal Ammoniac, and by the 
experiment obtained the lights he wanted. The 
Volatile Alkali, being extricated by the dry but un- 
calcined Chalk, roſe in a concrete form, as with 
Fixed Alkalis; and in like manner carried up with 
it ſome of the earthy additament. The ſame Chalk 
when calcined, and-converted into Lime, produced 


the very effect of Lime on Sal Ammoniac. It is 
Tre us _. 
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therefore from calcination; alone that Abſorbeny 
- Earths deriye the property of retaining obſtinately 
the Volatile Alkali. and preventing, its ſublimation 


by refuſing to riſe with it as Fixed Alkalis do. 
Though theſe, ingenious experiments evidently 
furniſh us with great lights, for diſcovering the 
cauſe of the ſolidity or fluidity of the Volatile Al- 
kali, when feparated from Sal Ammoniac. by dif. 
ferent additaments, as they. fully determine ſeveral 
preliminary queſtions immediately relating thereto; 
yet. they {till leave. us, in ſome meaſure, at a loſs 
with regard to the chief point. For we do not yet 


know why Fixed Alkalis and Abſorbent Earths, 


which, in all Chymical tryals, ſhew that they have 


certainly as much flxity as Lime, are carried up 
by the Volatile Alkali, while Lime reſiſts, inſtead 


of riſing with it as thoſe other ſubſtances do, ob- 
ſtinately retains it, and even fixes it ih ſome mea- 
ſure, fo that it is impoſible for it to ſublime. This 


_ queſtion, in my opinion, depends on the theory of 


Lime; nor can we hope to reſolve it, in its full 
extent, till we get a further jaſight into the nature 
of that ſingular Jab bſtance than we have at preſent. 


On this ſubject, however, Mr. Duhamel hath 


offered ſome conjectures founded on the known 
pr erties of Lime, and ſupported by experiments. 
« Lime, ſays he, is an earth freed by calcination 
* from almoſt all its humidity, almoſt all its Acid, 
„ and all the fat it contained; whether that fat 
t came from ſome oil pres as is the caſe of 
** thoſe ſtones which conſiſt of ſhells; or whether 


eit were a bituminous fat, as may happen to be 


te the caſe with ſome others: this ſubſtance is with- 
* all acrid and fiery, it is very greedy of moiſture, 
** and imbibes it when expoſed thereto. It abſorbs 
«+ Acids, and retains them ſtrongly; and, laſtly, i 
“ unites with fat matters, and therewith makes 2 
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All theſe properties are verified by experiments; 
** therefore Mr. Duhamel thinks he hath a right 


to ſay, that Lime acts not only on the Acid of Sal 


Ammoniac, but alſo on the fatty matter which 


always accompanies Volatile Alkalis, and is eſſential 


to their nature; and therefore it decompounds them. 
Of this Mr. Duhamel gives the following convin- 
cing proof, founded on experiment. He took ſome 
Volatile Spirit diſtilled with Lime, and abſtracted 
it ſeveral times from a freſh parcel of Quick-Lime. 


The quantity of the Spirit diminiſhed ſenſibly every 
time; and the Lime was at laſt ſo replete with fat, 
that the Vitriolic Acid, when poured thereon, be- 


came very ſulphureous; and moreover, when cal- 
cined in a crucible, it emitted 2 very perceptible, 


ſmell of burnt greaſe. 


Indeed F ined Alkalis are KA capable of abſorb- 


ing and retaining fat matters; but not near fa 
ſtrongly as Lime: becauſe theſe Salts are never en- 


tirely freed from that which they contain originally; 


whereas Lime ſeems: much poorer, and abſolutely 


void of any oily matter. 

On theſe principles Mr. Duhamel reſolved' to try 
if he could not obtain a Volatile Alkali in a con- 
crete form, by diſtilling the Valatile Spirit from 
Lime, brought nearly to the condition of a Fixed 


Alkali, by imbibing a portion of fat matter. With 


this view he diſtilled a great quantity of Volatile 
Spirit from a little Lime, and actually obtained a 


ſmall portion of Volatile Salt; becauſe the great 
quantity of Volatile Spirit had in ſome en, 
ſaturated the Lime with fat matter. 


Mr. Duhamel tried alſo to bring Lime back to 


the condition of a, pure Abſorbent Earth, to de- 
_ ealcine it, if I may uſe the term; in order to try 
whether he could not by this means make it produce 
the ſame effect as Chalk. For this purpoſe he lixi- 
viated ſome Lime four months ſucceſſively, pouring 
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every is freſh water on it, and removing that of 
the preceding day, together with the cryſtalline 
cruſt which always formed on it; and after leaving 
this Lime two years in the ſhade, he applied it to 
Sal Ammoniac. It produced a moderate quantity 
of Volatile Salt, which was very tranſparent, and 
ſeemed to be cryſtallized in cubes. Thus we ſee 
Lime rendered very like Chalk. Yet it was pretty 
acrid on the tongue, and the Volatile Salt, obtained 
by its means, was more diſpoſed to run into a li- 
quid than that ſeparated by Chalk: which ſhews 
that this Lime til} retained ſome part of its former 
character, and that its transformation was not com- 
A 
f To conclude what reluies to the Volatile Alkali 
of Sal Ammoniac, it only remains that we ſay a 
word or two of that portion of the earthy or ſaline 
additament, which, though fixed in its nature, ſu. 
blimes nevertheleſs with" the Volatile Alkali, and | 
gives it a concrete form. 
Mr. Duhamel, who, in every ſubject that he 
handles, omits nothing worthy of attention, made 
feveral other experiments, with a view to diſcover 
whether or no the Salt of Tartar, and the Chalk, 
carriedup by the Volatile Alkali, betruly volatilized; 


and whether or no there be ſuch a ſtrict union con- 


tracted, between the Urinous Salt and theſe fixed 
. ſubſtances, that the whole reſults in what is called 
a Concrete Volatile Salt; ar if thoſe fixed ſubſtances 
be united but ſuperficially with the Urinous Salt, 
which only carries them up along with itſelf in ſu- 
blimation, as Sal Ammoniac carries up f leveral very 
fixed metallic matters. 

The reſult of the experiments made by Mr. Du- 
hamel for this purpoſe is, that the fixed ſubſtances 
carried up by the Volatile Alkali of the Sal Am- 
moniac are actually volatilized; that they make, 
5 Lk it  WETE, one whole with it; and are fo cloſely 
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combined therewith, that almoſt all the moſt effi- 
cacious means of , ſeparating: fixed from volatile 
matters are unſucceſsful with regard thereto. No- 
thing, for inſtance, is fitter to ſeparate a volatile 
ſubſtance from a fixed one, than to mix the com- 

und with a great quantity of water, and to diſtill 
the whole, with ſuch a degree of heat as ſhall be 
exactly ſufficient to elevate the volatile part. In 
this manner Mr. Duhamel treated Volatile Alkalis 


replete with Fixed Salt, and with Chalk: but though 


he applied no more than the gentleſt degree of heat; 


nay, expoſed his mixture to the air only, fearing - 


leſt he ſhould make the heat too ſtrong if he uſec 

fire; yet the fixed part, which the Volatile Salt had 
carried up with it, continued ſtill united therewith; 
fo that the whole paſſed over in diſtillation, or was 


diſſipated by evaporation, without leavingany ang 


fixed at the bottom of the veſſel. 
He alſo juſtly looked on Acids as an effectual 


means of procuring the ſeparation, or decompoſi- 


tion, he was in queſt of. We know that, with the Vo- 
latile Alkali, they form Ammoniacal Salts, which, 
though they are not ſo light as the Volatile Alkali, 


ſublime nevertheleſs with a moderate heat; and that, 


on the contrary, the ſame Acids, with F ixed Alka- 
lis, or-Abforbent,Earths, form Neutral Salts, which 
reſiſt the violence of fire. On this principle Mr. 


Duhamel poured Acids, to the point of ſaturation, .. 
upon Volatile Alkalis containing much Fixed Alkali, 


or Chalk. But this experiment ſucceeded no better 
than the foregoing; tor the mixture being put to 
diſtill, ſublimed wholly in Sal Ammoniac. Indeed 


A little fixed matter was left at the bottom of the 


retort; but the quantity thereof was too ſmall to 
merit notice. 

At laſt, the only way Mr. Duhamel could think 
of, for ſeparating, from a Concrete Volatile Alkali, 
as fixed r which chat Salt had rendered volatile, 


was 


{ 
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n, it to the air, covered wah a piece of 
gauze only ; but in its dry ſtate, without diſſalving 
It in water. The Volatile Urinous Salt was by this 
means diſſipated; having deſerted the fixed part, 
which remained at the —— of the baſon, and, 
being expoſed to the fire, retained its fixed nature. 


But it took more than a year to effect this ſepara- 


tion; nor are we ſure that it was complete; for it 
is not certain that all the fixed part was left behind, 

and that ſome of it was not diſlipated with the Vo- 
luatile Urinous Salt, 

This volatilization, this kind o metamorphoſis 
of s Fixed Alkali and an Abſorbent Earth. into a 
Volatile Alkali, is a very curious phenomenon, and 

to be conſidered by the beſt Chymiſts. 
We ſhall finiſh our obſervations on the decom- 
potion of Sal Ammoniac by Lime, with ſome re- 
Hlections on the nature of the caput mortuum 1 
remains after this diſtillation. 

This reſiduum is only Lime 8 but 
nat ſaturated, with the Acid of Sea-ſalt. If the 
cliſtillation be urged at laſt with a violent fire, the 
Caput mortuum will be found formed into a mals, 
ſeeming to have been half- melted. This mat. 
ter is a kind of Phoſphorus, and emits light in the 

dark, when truck with any hard body. Mr. Hom: 
berg was the firſt who diſcovered it to have this 
roperty. Having calcined, and melted toge 
— a crucible, — part of Sal Ammoniac and — 
parts of Lime, with a deſign to fix that Salt, he 
obſerved the maſs remaining after the fuſion to 
have the property juſt mentioned. 
Lime, thus impregnated with the Acid of Sal 
Ammoniac, is very 3 rly called by the name 
of Fixed Sal Ammoniac. This compound attracts 
the moiſture of the air, and even runs wholly into a 
liquid, if it be impregnated with much Acid. It 
ben almoſt all the Properties of Fixed t 
15 
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This liquid i is called Oil of Lime, for the ſame rea- 
ſon that WITT Ply: of TOO? 18 e * of 
Tartor- b | 


K eK 3 


2 Alali combined with Olly matters, 4 Polt 
file Oily Aromatic cs. 


ULVERIZE and mix together equal parts 
P of Sal Ammoniac and Salt of Tartar: put the 
mixture into a glaſs or ſtone. cucurbit: pour on it 
good Spirit of Wine, till it riſe half an inch all 
the matter. Mix the whole with a wooden. 1 
apply a head and a receiver, and diſtill in a "an 
bath, gently heated, for two or three hours. A. 
Volatile Salt will riſe into the head;. and then the 
Spirit. of Wine will diſtill into the receiver, camins 
Vith it a portion of the Volatile Salt. 

When nothing more will come over, let your 


veſſels cool; then unlute them, ſeparate the Volatile 


- Salt, and weigh i it directly. Return it into a glaſs 
cucurbit, and for every ounce thereof add a dram 
and a half of Eſſential Oil, drawn from one or 
more ſorts of aromatic plants. Stir the whole with 
a wooden ſpatula, that the Eſſence may incorpo- 
rate — with the Volatile Salt. Cover the 
cucurbit with a head, fit on a receiver, and, having 
luted it exactly, diſtill in a ſand-bath, as before, 
with a very gentle heat. All the volatile Salt will 
riſe, and ſtick to the head. Let the fire go out, 
and when the veſſels are cooled take your Salt out 
of the head. It will have an odour compounded of 
its own proper ſmell, and the ſmell of the Eſſence 
with which it is combined. This is an Aromatic 
Oily Salt. Put it into a bottle e cloſe with a 


ſtal ſto le. 
A Fe O BS E R. 


412 kFrrururs of the” 


OBSERVATIONS.. 


Tue defign of this operation is to incorporate and 
unire an Oil with a Volatile Alkali. Spirit of Wine 
is added in the diſtillation of the Volatile Salt, in- 
tended for this purpoſe, in order to prepare it fer 
receiving the Oil, and combining more eaſily there. 
With. This Salt bath the property, as was ſhewn in 
the preceding operation, to carry up with it part of 
the ſubſtances with which it is diſtilled. On this 
occaſion therefore, it is impregnated with a little 
| of the Spirit of Wine; and this Spirit, which con- 
tains in itſelf an oily matter, and is the ſolvent of 
Oils, cannot fail to facilitate the union of the Oil 
Wich the Volatile Salt, as it ſerves for a medium be- 
tween them. Vet it mb not be conſidered as a ne- 
ceſſary one. A Volatile Salt, ſublimed with Salt 
of Tartar alone, would alſo very readily take up 
any Oil with which it ſhoyld be diſtilled. We 
have ſeen that Volatile Alkalis are originally 1 impreg- 
nated with much Oil, which is radically diſſolved 
in them; and conſ juently they have a great affinity 
with that ſubſtance:* So that if we diſtill them with 
Spirit of Wine, at the beginning of this operation, 
we do it not out of any neceſſity, but only with a 

view to accelerate or facilitate the intended union. 
In this diſtillation the Volatile Alkali always riſes 
firſt, and before the Spirit of Wine; which proves 

that i it is much more volatile, though it be more 
ponderous than the Spirit. 
If the Spirit of Wine uſed in this diſtillation be 
very aqueous, it will diſſolve the Salt as it comes 
over, and will reduce it into a Spirit: but if, on 
the contrary, it be well dephlegmated, the Volatile 
Alkali will remain in a concrete form, and will not 
be diſſolved in this firſt diſtillation. | 
If you deſire to have the Volatile Salt entirely 

eg 1 in 2 Spirit of Wine, though highly de- 
| . : 
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phlegmated, it muſt be repeatedly diſtilled a great 
number of times with the ſame Spirit of Wine: 
for, though the ſmall quantity of Spirit of Wine, 
with which it unites in the farſt diſtillation, be not 
capable of reducing it into a liquid, yet, as it takes 
up more and more every time it 1s diſtilled,” it diſ- 
ſolves at laſt, and then with the Spirit of Wine 
forms a fluid that appears perfectly homogeneous. , 
The Volatile Alkali is now rendered conſiderably 
milder by the union thus contracted, and is accord. 
ingly called the Dulciſied Volatile Spirit of Sal Am. 

moniac. | „ 

When well dephlegmated Spirit of Wine is mixed 
with a Volatile Spiri of Sal Ammoniac, perfectly 
faturated with Volatile Salt, theſe two liquors to- 
ether immediately form a white opaque coagulum. 
ut for this purpoſe you muſt not uſe a Volatile 

Spirit diſtilled with Lime; for then the experiment 
will not ſucceed. 3 Bo | 

This coagulum does not ſeem to be the effect of an 
intimate union between the two ſubſtances mixed 
together, like that which reſults from the union of 
a Fixed Alkali with an Oil. It hath juſt now been 
ſhewn that Spirit of Wine and a Volatile Alkali 

do not readily unite together. I believe the effect 
rather depends on this, that Spirit of Wine hath a 
greater affinity than the Volatile Salt with water; 
and therefore the Spirit, which ought to be perfectly 
dephlegmated, attracts the water wherein the Vola- 1 
tile Salt was diſſolved, which thereupon recovers its Mi 
concrete form; and being at that time mixed with 
the Spirit of Wine, it keeps that Spirit locked up 
among its parts, and hinders it from appearing 
with its natural fluidity. i | | 
What confirms this notion is, that the coagulum, 
which at firſt ſeems to make but one whole, ſoon 
ſeparates into two parts, whereof one, which is 
ſolid, and nothing but the Volatile Salt concreted, 
| VVV NY DEN 
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lies at che bottom of the veſſel; and the othek, 
which is fluid, cannot be miſtaken for any 18 
but the Spirit of Wine, which, being diſenga : 
from the particles of Salt, recovers the form o 
liquid, and, being the lighteſt, floats over the Sale. 


Yer, theſe two ſubſtances, though now very diſtinct - 


from each other, are not fo 5 as before they 
were mixed together. The Spirit of Wine hath 
diſſolved a little of the Volatile Salt; and, on the 
other hand, the Volatile Salt retains a little of the 
Spirit of Wine. They may indeed be perfectly 


united and blended with each other, by the method 


above delivered; that is, by being frequently di- 
ſtilled and cohobated together, till they form one 
mixt; but then that mixt will be in a liquid form. 
Ihe firſt time this mixture is diſtilled, a great 
deal of Volatile Salt riſes firſt, which i is very fit to 
unite with an Eſſential Oil, and ſo to e a 
YMlaule Ni Aromatic Salt. | 
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